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Dear Reader: 

We are pleased to announce the availability of the Sage Steppe Ecosystem Restoration Strategy 
Final Environmental Impact Statement (PElS). This document was completed by the USDA
Forest Service, USDI-Bureau of Land Management and Modoc County, California as a 
Cooperating Agency. The document was prepared using public comments received during the 
scoping phase and the Draft Environmental Impact Statement (DEIS) comment period of this 
planning effort. 

The geographic analysis area contains approximately 6.5 million acres, including lands managed 
by the Modoc National Forest, the Klamath National Forest, the Shasta-Trinity National Forest, 
and the Alturas, Surprise and Eagle Lake Field Offices of the Bureau of Land Management. The 
overall intent of this planning effort is to develop a strategy for the restoration of sage steppe 
habitats at a programmatic, landscape scale. 

This PElS has been developed in accordance with the National Environmental Policy Act of 
1969, the Federal Land Policy and Management Act of 1976, and the laws and regulations 
specific to USDA- Forest Service and USDl- Bureau of Land Management. The PElS 
incorporated public comments received from the Sage Steppe Ecosystem Restoration Strategy 
DEIS that was released on August 31,2007. These public comments resulted in the addition of a 
new alternative, Alternative J, which is the Forest Service's and Bureau of Land Management's 
Preferred Alternative. 

As this is a joint planning effort between the Bureau of Land Management and Forest Service, 
administrative procedures related to the issuance of the PElS vary by agency. Details are listed 
below. 

Bureau ofLand Management: 

This PElS has been filed with the Environmental Protection Agency and is available on the 
Bureau of Land Management's (BLM's) Alturas, Surprise. or Eagle Lake Field Office websites 
(http://www.blm.govlca) or by mail upon request. BLM will issue a Record of Decision (ROD) 
no sooner than 30 days following publication of the PElS Notice of Availability in the Federal 
Register. 

Forest Service: 

The FElS is available on the Modoc National Forest website (www.fs.fed.usIrS/mododprojectsi 
sagebrush-restoration-web/juniperstrategy.shtml) . It has not yet been determined whether the 
Forest Service will issue a Record of Decision (ROD) for this FEIS, or incorporate the analysis 
into its upcoming Forest Plan Revision. If a ROD is issued, Forest Service regulations provide 
for a 45-day appeal period, subsequent to the issuance of the ROD. The ROD would specify the 
proper procedures for filing an appeal. The ROD would be posted on the website above and sent 
to those individuals and groups who request a copy. 

""
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Timing for Decisions 

It is anticipated that the Bureau of Land Management will issue a ROD once consultation with 
the U.S. Fish and Wildlife Service has been completed, but no sooner than 30 days following the 
publication of the Notice of Availability for this PElS in the Federal Register. Consultation 
with the U.S. Fish and Wildlife Service is expected to be complete within 60 days after issuance 
of this PElS. If the Forest Service issues a ROD, it would likely be issued at about the same time 
as the Bureau of Land Management. 

FOR FURTHER INFORMATION: For further information, or to request a copy of the PElS 
or Records of Decision, when issued, contact Rob Jeffers, Project Lead, U.S. Forest Service, 800 
West 12'h Street, Alturas, CA 96101, or email yourrequesttoljwilliams@fs.fed.us. 

SUPPLEMENTARY INFORMATION: Copies of the PElS documents for the Sage Steppe 
Ecosystem Restoration Strategy have been sent to affected federal, state, and local government 
agencies and to interested parties. Copies of the PElS are available for public inspection at the 
BLM Alturas Field Office, 708 West 12th Street, Alturas, CA, and the Modoc National Forest, 
Supervisor's Office, 800 West 12th Street, Alturas, CA. Interested persons may also review the 
PElS on the Forest Service and Bureau of Land Management websites listed above. 

The Forest Service and BLM would like to thank our Cooperating Agency partner, Modoc 
County. County staff and the Modoc Land Use Committee played an integral role in completing 
this document. We also extend thanks to those individuals and organizations that have provided 
extensive information and many excellent ideas that have been considered during this process. 

Sincerely, 

St~a~~ 
Forest Supervisor 
Modoc National Forest 

mailto:yourrequesttoljwilliams@fs.fed.us
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Abstract: 

The Modoc National Forest, Bureau of Land Management and partner agencies including Modoc 

County, California, are cooperating in developing a management strategy and environmental 

impact statement.  The Sage Steppe Ecosystem Restoration Strategy focuses on the restoration of 

sage steppe ecosystems that have come to be dominated by juniper, as the density of Western 

juniper has increased over the landscape. The management strategy will broadly identify 

appropriate restoration methodologies by ecological conditions; provide guidelines for design and 

implementation of effective restoration treatments for restoration areas to be analyzed site 

specifically over a 50-year horizon. 

The Forest Service and BLM developed five alternatives to the Proposed Action, including 

the Current Management alternative.  These alternatives were developed in response to issues 

raised by the public, relating to the Proposed Action. The four action alternatives include one that 

proceeds slower, one that changes the mix of treatments, one that proceeds faster and changes the 

mix of treatments and one that proceeds slower and changes the mix of treatments.  
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Summary ______________________________________________ 

The U.S. Department of Agriculture’s Modoc National Forest (FS) and U.S. Department of the 

Interior's Bureau of Land Management, Alturas Field Office (BLM); and Cooperating Agency, 

Modoc County, California, are developing a Restoration Strategy and associated environmental 

impact statement (EIS).  The Sage Steppe Ecosystem Restoration Strategy EIS focuses on the 

restoration of sage steppe ecosystems that have come to be dominated by juniper, as the density 

of Western juniper has increased over the landscape.  The Restoration Strategy will broadly 

identify appropriate restoration methodologies by ecological conditions; and provide guidelines 

for design and implementation of effective restoration treatments for restoration areas to be 

analyzed site specifically over a 50-year horizon. 

The Analysis Area covers approximately 6.5 million acres of public and private land.  Within 

the Analysis Area, there is an identified Focus Area that contains the sage steppe ecosystem and 

includes all areas that are proposed for restoration treatment. The Focus Area is more than 4 

million acres and contains a large percentage of BLM and private lands. Restoration projects 

would occur on National Forest lands and public lands administered by the BLM in parts of 

Modoc, Lassen, Shasta and Siskiyou Counties, California and in Washoe County, Nevada.  Lands 

other than FS and BLM administered lands are taken in consideration in this analysis to provide 

contextual information to guide decision-making by the two agencies.   

Purpose and Need for Action _____________________________ 

The purpose of this Restoration Strategy is to adopt an approach for juniper management on 

National Forest System and Bureau of Land Management lands encompassed by the 6.5 million 

acre Analysis Area, in order to restore the sage steppe ecosystem and associated vegetative 

communities to desired habitat conditions reflecting ecological processes that existed pre-

European settlement.  This action is needed because of the loss of the sagebrush ecosystem across 

the landscape as the density of juniper has altered many sites from sagebrush steppe to juniper 

woodlands dominated. The cause of this ecological shift is predominately due to anthropogenic 

changes, and the associated loss of vegetative, habitat, and hydrologic values. The purpose of 

this Restoration Strategy is to restore sage steppe ecosystems that have become dominated by 

Western juniper woodlands due to human causes. 

More specifically the purpose of this Restoration Strategy is to restore sage steppe ecosystem 

processes and vegetation conditions that resemble historic mosaics, so that historic fire return 

intervals in sage steppe ecosystems can be sustained.  Additional objectives include; improving 

watershed function and condition, restoring biodiversity and productivity, managing fuels to 

conform to the National Fire Plan requirements, and implementing, where appropriate, national 

renewable energy direction. This Restoration Strategy would restore habitat for sagebrush 

obligate species, improve hydrologic conditions and enhance the forage base for wildlife and 

domestic animals.   
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Miller et al. (2008) concludes that “The lack of active management will potentially result in 

the continued decline of historic sagebrush communities, structural diversity, understory species, 

herbaceous production, habitat for sagebrush obligates, and landscape heterogeneity. As a 

greater proportion of the landscape shifts towards Phase III the risk of larger, intensive wildfires 

and conversion to annual exotics will increase, as will the cost of treatment, and the potential for 

desirable outcomes will decrease. Infilling by younger trees also increases the risk for the loss of 

presettlement trees due to increased fire severity and size resulting from the increase in the 

abundance and landscape level continuity of fuels.” 

Proposed Action ________________________________________ 

Federal managers of the FS and the BLM propose to adopt a long-range Restoration Strategy to 

restore the sage-steppe ecosystem and related species habitat.  The Proposed Action is to create 

an integrated, landscape-scale management Restoration Strategy that restores the sage steppe 

ecosystem across a 6.5 million acre Analysis Area.  This Restoration Strategy focuses on the 

conditions of the sage steppe ecosystem that is targeted for restoration.  Within the Analysis Area, 

there is an identified Focus Area that contains the sage steppe ecosystem and includes all areas 

that are proposed for restoration treatment. Primary methods to be employed for restoration 

include fire use, mechanical restoration and hand restoration.  Using this integrated approach, the 

federal land managers propose to treat up to 30,000 acres per year across FS and BLM lands. The 

mix of restoration methods would be about 19 percent of the area restored by mechanical 

methods; 78 percent using fire; and three percent using hand treatments. This Restoration 

Strategy is a programmatic, landscape-scale approach to restoration.  The treatments would 

require site-specific environmental analysis to meet the objectives of the proposed Restoration 

Strategy and obtain federal agency approval prior to implementation.  

This EIS may provide the basis for amending or revising FS and BLM respective land 

management plans, as appropriate. The Modoc National Forest anticipates revising its Forest 

Land and Resource Management Plan (USDA Forest Service 1991a) in the next several years.  

The analysis from this EIS will be incorporated into the revision process.  The Lassen, Shasta 

Trinity and Klamath National Forests may use the information contained in this EIS as 

appropriate. The new Resource Management Plans for the Alturas, Surprise and Eagle Lake Field 

Offices of the Bureau of Land Management have been designed to accommodate decisions 

arising from the Restoration Strategy. 

Background____________________________________________ 

The Sage Steppe Ecosystem Restoration effort began in a series of informal discussions between 

the Alturas Field Office of the BLM, the Modoc National Forest, and the North Cal-Neva 

Resource Conservation and Development Council that focused on wildlife habitat loss, 

accelerating juniper density, soil surface degradation, and forage loss.  Resource Concepts, Inc. 

an engineering and environmental consulting firm from Carson City, Nevada was contracted to 
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develop a concept paper detailing the agencies’ concerns, and presenting a strategic approach for 

future management.  The product was entitled, “Western Juniper Management Strategy and 

Planning Proposal Analysis”, and was submitted to the agencies on August 7, 2001. 

This concept paper provided the foundation for numerous informal discussions with a wide 

array of public and private entities, as the problem statement and the strategic approach were 

refined and developed. Informal discussions were held with approximately 32 agencies, 

organizations, tribal entities, legislators, and individuals from 2000 to 2004.  

Additionally, agency representatives specifically discussed the sage steppe/juniper initiative 

on 18 separate occasions with the Modoc County Resource Advisory Committee, between 

December 1, 2001 and August 2, 2004.  Agency representatives also discussed the initiative with 

the BLM’s Northeast California/Northwest Nevada Resource Advisory Council on 13 occasions 

between June 2000 and August 2004. Further, the agencies met with the Modoc-Washoe 

Experimental Stewardship Steering Committee four times between February of 2003 and June of 

2005; and the Modoc County Land Use Committee 17 times from August of 2002 to August of 

2005. 

In a final effort to refine and further develop the agencies proposed Restoration Strategy prior 

to distribution of the Notice of Intent, which marked the beginning of the formal scoping period, 

eight public meetings were held throughout the Analysis Area to solicit public comments. 

The Notice of Availability (NOI) of the Draft EIS was published in the Federal Register on 

August 31, 2007. During the comment period nine public meetings, presentations and field trips 

were offered throughout the Analysis Area. A total of 40 people attended the public meetings. In 

addition several people attended the two field trips. 

th
The DEIS public comment period ended on October 15 , 2007. During that 45-day comment 

period 23 comment letters were received. These comment letters were analyzed using the same 

method that was used on the scoping comments. Three comment letters were received well after 

the end of the comment period and therefore were not analyzed. However, in reviewing those 

letters, it was concluded that the issues raised are substantially encompassed within comments 

submitted during the comment period and that the response to comments addresses their issues. 

Responses to all substantive comments received during the comment period are presented in 

Appendix A. 

Based upon public comments on the DEIS an additional alternative (Alternative J) was added 

to the Final EIS. Alternative J has been identified by the agencies as the Preferred Alternative.  

Issues 

Public scoping generated some concerns about the Sage Steppe Ecosystem Management Strategy.  

Thirteen issues were developed from public scoping and are described below. 
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Issue 1 – Restoration Rate 

Issue Statement: The restoration rate in the Proposed Action will not keep up with juniper 

expansion to fully meet the purpose and need. The restoration treatments in the Proposed Action 

would restore 25,000 to 30,000 acres per year. This rate could not restore the existing sage steppe 

acres that have been encroached upon and keep up with new juniper expansion in a foreseeable 

time frame. 

Issue 2 – Permanent Roads 

Issue Statement: New permanent roads created for restoration treatment activities may cause 

negative environmental effects such as the spread of noxious weeds, increased OHV use of the 

area, increased soil erosion, negative impacts to wildlife habitat, and other associated 

management problems. 

Issue 3 – Uncertain Results 

Issue Statement: Treatments could result in further degradation of sage steppe biodiversity, and 

not restoration. There is uncertainty as to whether the most degraded sage steppe areas will 

respond to treatment. Uncertainty must be addressed through adequate monitoring and 

adjustment through time. 

Issue 4 – Livestock Grazing Impacts on Restoration Effectiveness 

Issue Statement:  Improper timing and intensity of livestock grazing can reduce plant vigor, 

create bare ground leading to erosion of the top soil, prevent historic fire return intervals due to 

removal of fine fuels, and retard restoration response after mechanical or fire treatments.  The 

Proposed Action would not be effective in restoring the sage steppe ecosystem if it does not 

address the impacts of livestock grazing. 

Issue 5 – Impacts on Livestock Industry 

Issue Statement:  Implementation of 25,000 to 30,000 acres of restoration per year with 

anticipated two years of rest following mechanical or fire treatments and a year of rest prior to 

prescribed fire treatments may have an adverse economic impact on the local livestock industry. 

Most suitable grazing land in the Analysis Area is being utilized and therefore livestock have 

little alternative range to use during rest periods.  The project may cause ranchers to reduce their 

herds or adjust their operations, and result in substantial economic impacts on the local economy. 

Issue 6 – Noxious Weeds and Non-Native Invasive Species 

Issue Statement:  Arid landscapes are very vulnerable to invasion by noxious weeds and non

native invasive species following mechanical and prescribed fire treatments.  The Proposed 

Action would increase the risk of this invasion in the Analysis Area. 

Issue 7 – Old Growth Juniper 

Issue Statement:  Old growth juniper trees exist in various locations throughout the Focus Area.  

These trees are a natural component and play an important role in the sage steppe ecosystem and 

should not be killed due to restoration treatments. 
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Issue 8 – Juniper Wildlife Habitat 

Issue Statement:  Some wildlife species such as migratory birds rely on juniper stringers and 

clumps.  If restoration treatments fragment this habitat it would have an impact on these wildlife 

species. 

Issue 9 – Short-term Impacts to Sage Obligate Species 

Issue Statement:  There would be short-term impacts on sage obligate species habitat that could 

outweigh long-term benefits. This may be particularly true with the widespread use of fire that 

could reduce the extent of sagebrush habitat in the short term. 

Issue 10 – Soil Productivity and Surface Hydrologic Condition 

Issue Statement:  The proposed restoration treatments could result in the reduction of vegetative 

cover in the short term, and result in increased soil erosion, increased sediment delivery to 

streams and/or soil nutrient loss.  Not restoring this ecosystem could also result in increased soil 

erosion, increased sediment delivery to streams, and/or soil nutrient loss. 

Issue 11 – Native American Cultural Resources and Activities 

Issue Statement:  The short and/or long term vegetative changes created by restoration 

treatments may have effects on the integrity of Native American cultural resources.  These 

vegetation changes may also have effects on Native American cultural practices and the gathering 

of traditional foods, such as the loss of habitat for culturally important wildlife and plant species.  

Native Americans also expressed concern that prescribed fire at a large scale may have adverse 

impacts to air quality. 

Issue 12 – Prescribed Fire and Wildland Fire Use Implementation 

Issue Statement:  Burning on this scale may not be practical, particularly when environmental 

consequences and tactical reasonableness, such as smoke emissions and burn windows, are fully 

weighed. 

Issue 13 – Local Economics 

Issue Statement:  The Proposed Action, with its heavy emphasis on prescribed fire and wildland 

fire use, has not considered treatment costs and local socio-economics, including opportunities for 

employment. 

Alternatives 

These issues led the agency to develop alternatives to the Proposed Action including: 

Alternative A - Current Management 

Alternative A, the Current Management alternative, would use existing plans to continue to guide 

management of the Analysis Area. Although there is no explicit BLM or FS policy regarding rest 

following treatment, it is generally required under Current Management practices.  The current 

rate of restoration would be expected to continue for the next 40-50 years at approximately 5,000 

acres per year of restoration within the Focus Area. The mix of restoration methods would be 
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similar to the Proposed Action, with about 19 percent of the area restored by mechanical 

methods; 78 percent using fire; and three percent using hand treatments.  A total of 250,000 acres 

would be restored over 50 years under this alternative.  

Alternative C  

Theme – This alternative would proceed more slowly and cautiously with restoration activity 

than the Proposed Action. A Monitoring and Adjustment Approach would be used to test the 

effectiveness of different restoration methods and associated vegetative response. Based upon this 

monitoring, the pace and methods of restoration would be adjusted as appropriate before 

increasing the restoration rate to match the Proposed Action. 

This alternative would restore about 15,000 to 19,000 acres annually for the first two decades, 

fewer than Alternative B (Proposed Action) because some of the Focus Area within critical sage-

grouse, mule deer and pronghorn antelope habitat would be deferred until the third decade and 

later. The restoration methods and Focus Area would be the same as those for the Proposed 

Action.  The majority of restoration treatments would take place on the Modoc National Forest, 

and Alturas, Eagle Lake and Surprise Field Offices.  A relatively small area of restoration would 

take place on the Klamath National Forest and very small amounts of restoration would take 

place on the Shasta-Trinity National Forest and Redding Field Office. 

For the first decade, the annual restoration rate would be approximately 50 percent of each 

restoration method in the Proposed Action. Total area of restoration would be approximately 

15,000 acres per year for the first decade. For the second decade, it is assumed that the 

restoration rate for mechanical methods would equal the Proposed Action, but that the fire use 

rate would remain at half. The second decade restoration rate would be approximately 19,000 

acres per year. Beyond the second decade, the rate of restoration would equal that of the 

Proposed Action of approximately 30,000 acres per year.  This buildup in restoration rates 

assumes that monitoring has validated implementation of the restoration methods.  In 40 years 

fewer acres would be restored as compared to the Proposed Action.  An additional 10 years, or 50 

years in total, would be required to complete restoration in all of the Focus Area under this 

alternative. It is expected that this approach would create greater certainty regarding the results 

over time.  Alternative C would defer a more aggressive restoration rate until such a time as 

monitoring validates the increased rate.  

Alternative D  

Theme – Alternative D emphasizes restoration methods to retain the sagebrush component, have 

lower risks of invasive species spread due to less area restored with fire, and potentially require 

less agency resources to implement.  This alternative reduces the amount of fire use (from 78 

percent to 56 percent) and increases the amount of mechanical restoration (from 19 percent to 41 

percent) as compared to the Proposed Action. The majority of restoration treatments would take 

place on the Modoc National Forest, and Alturas, Eagle Lake and Surprise Field Offices.  A 

relatively small area of restoration would take place on the Klamath National Forest and very 
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small amounts of restoration would take place on the Shasta-Trinity National Forest and Redding 

Field Office. 

There are a number of Significant Issues, which include concerns that fire use would not 

achieve resource and restoration objectives with acceptable results.  This alternative reduces the 

area of fire use and increases the area of mechanical restoration as compared to the Proposed 

Action.  Alternative D restores 28,000 acres per year for the first two decades.  The restoration 

rate then increases to 34,000 acres per year for the third and fourth decades.  The differences in 

the restoration rates is a result of deferring critical sage-grouse, mule deer and pronghorn antelope 

habitat from restoration with fire use for the first two decades.  Alternative D would take 

approximately 40 years to restore all of the Focus Area.  The overall extent of restoration of the 

Focus Area in the Proposed Action would be similar for this alternative.  However, some of the 

restoration areas that would be burned in the Proposed Action would be mechanically restored in 

this alternative. 

This alternative would also incorporate the Monitoring and Adjustment Approach described 

in Alternative B.  It would not, however, include the reduction in restoration rate specified in 

Alternative C. 

Alternative E 

Theme – Alternative E differs from the Proposed Action by increasing the restoration rate in 

order to more fully respond to the purpose and need.  This alternative would target mechanical 

treatment at nearly double the restoration rate of the Proposed Action.  Alternative E, similar to 

Alternative D, would emphasize mechanical restoration methods and less extensive use of fire 

treatments. Mechanical restoration would retain the sagebrush component.  This would have a 

lower risk of invasive species spread, and would potentially require fewer agency resources to 

implement.  

Overall, this alternative would increase the annual restoration rate over all other alternatives.  

This alternative would reduce the area of fire use for restoration (from 78 percent to 56 percent) 

and increase the amount of mechanical restoration (from 19 percent to 41 percent) compared to 

the Proposed Action.  The majority of restoration treatments would take place on the Modoc 

National Forest, and Alturas, Eagle Lake and Surprise Field Offices.  A relatively small area of 

restoration would take place on the Klamath National Forest and very small amounts of 

restoration would take place on the Shasta-Trinity National Forest and Redding Field Office. 

This alternative would restore 37,000 acres per year for the first two decades, then the 

restoration rate would increase to approximately 42,000 acres per year for the third decade. The 

mechanical restoration would be completed by the end of the third decade. About 24,000 acres 

per year of fire use restoration would continue for three years into the fourth decade.  The primary 

reason that fire use continues after the mechanical restoration would be completed is to decrease 

the potential for air quality impacts.  The other differences in the restoration rates is a result of 

deferring critical sage-grouse, mule deer and pronghorn antelope habitat from restoration with 
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fire use for the first two decades.  Alternative E would take approximately 33 years to restore all 

of the Focus Area.  

This alternative would also incorporate the Monitoring and Adjustment Approach described 

in Alternative B. It is anticipated that this monitoring will validate the aggressive restoration rate.  

Alternative J (Preferred Alternative) 

Theme – Alternative J (Preferred Alternative) would proceed more slowly and cautiously with 

restoration activity than the Proposed Action, similar to Alternative C.  As in all alternatives, a 

Monitoring and Adjustment Approach would be used to test the effectiveness of different 

restoration methods and associated vegetative response. Based upon this monitoring, the pace and 

methods of restoration would be adjusted as appropriate before increasing the restoration rate to 

match Alternative D. Alternative J (Preferred Alternative) would use restoration methods to retain 

the sagebrush component, have lower risks of invasive species spread due to less area restored 

with fire, and potentially require less agency resources to implement, similar to Alternative D. 

Similar to Alternative D and E, this alternative reduces the area of fire use and increases the 

area of mechanical restoration as compared to the Proposed Action. This shift in restoration 

treatments addresses a number of Significant Issues, which include concerns that fire use would 

not achieve resource and restoration objectives with acceptable results.  

Alternative J (Preferred Alternative) would restore about 14,000 to 21,000 acres annually for 

the first two decades, fewer than Alternative B (Proposed Action) because some of the Focus 

Area within critical sage-grouse, mule deer and pronghorn antelope habitat would be deferred 

until the third and fourth decades. The restoration methods and Focus Area would be the same as 

those for Alternatives D and E. 

The approach to restoration in Alternative J (Preferred Alternative) would include systematic 

monitoring of results. Based upon the monitoring, adjustments would be made to the restoration 

methods, and future restoration projects would reflect those adjustments. 

For the first decade, the annual restoration rate would be approximately 50 percent of each 

restoration method in Alternative D. Total area of restoration would be approximately 14,000 

acres per year for the first decade. For the second decade, it is assumed that the restoration rate 

for mechanical methods would equal Alternative D, but that the fire use rate would remain at half. 

The second decade restoration rate would be approximately 21,000 acres per year.  Beyond the 

second decade, the rate of restoration would equal that of Alternative D of approximately 34,000 

acres per year. This buildup in restoration rates assumes that monitoring has validated 

implementation of the restoration methods. In 40 years fewer acres would be restored as 

compared to the Proposed Action and Alternative D.  An additional seven years, or 47 years in 

total, would be required to complete restoration in all of the Focus Area under Alternative J 

(Preferred Alternative).  It is expected that this approach would create greater certainty regarding 

the results over time.  Alternative J (Preferred Alternative) would defer a more aggressive 

restoration rate until such a time as monitoring validates the increased rate.  
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Treatment types and acres of restoration by alternative are shown in Table 1. 

Table 1.  Acres of FS and BLM Restoration Treatments by Alternative 

Alternative A Alternative B Alternative C 
Alternatives 
D, E and J 

Mechanical Restoration1 

Dense Juniper 
Areas 

Less Dense 
Juniper Areas 

Isolated Juniper 
Areas 

Total Mechanical 

32,500 acres 

0 acres 

16,000 acres 

48,500 acres 

163,700 acres 

0 acres 

79,000 acres 

242,700 acres 

163,700 acres 

0 acres 

79,000 acres 

242,700 acres 

163,700 acres 

272,600 acres 

79,000 acres 

515,300 acres 

Fire Use2 

Inside Wildland 
Urban Interface 
(WUI) 

Inside WUI 
deferred 

Outside WUI 

Outside WUI 
deferred 

Total Fire Use 

16,000 acres 

0 acres 

177,500 acres 

0 acres 

193,500 acres 

80,100 acres 

0 acres 

891,600 acres 

0 acres 

971,700 acres 

59,200 acres 

20,900 acres 

749,100 acres 

142,500 acres 

971,700 acres 

34,200 acres 

13,700 acres 

540,400 acres 

108,900 acres 

697,200 acres 

Hand Treatment3 8,000 acres 39,800 acres 39,800 acres 39,800 acres 

Total Treatment 
Acres 

250,000 acres 1,254,200 acres 1,254,200 acres 1,252,300 acres 

1Mechanical Restoration areas have the following characteristics: 
<30% slope 
Dense juniper areas have >20% canopy closure and are <1 mile from existing roads 
Less dense juniper areas have 6-20% canopy closure and are <1 mile from existing roads 

Isolated juniper areas have >20% canopy closure and are greater than 1 mile from existing roads 

2Fire Use Restoration areas have the following characteristics: 
<20% juniper canopy closure 
WUI – Wildland Urban Interface areas 
Deferred – special wildlife areas that are deferred from fire use for the first 20 years 

3Hand Treatments areas have the following characteristics: 
>20% juniper canopy closure and >30% slope 
Hand treatments are associated with resources such as; 

Within 100 feet of seasonal drainages 
Cultural/Archaeological sites if compatible with values present 
Sensitive habitats 

Decision Framework 

The lead agencies are the FS, Modoc National Forest and the BLM, Alturas Field Office.  Modoc 

County is a cooperating agency. Partner agencies include Siskiyou and Lassen Counties, 

California. The responsible officials for this planning effort are the Modoc National Forest, 
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Forest Supervisor and Alturas Field Office, Field Manager.  The responsible officials will use the 

information from this EIS to guide their decision-making and to coordinate treatment projects 

across ownerships, as appropriate. As appropriate, this information may also be used to amend, 

revise, or inform their resource management plans.  If utilized to amend the Modoc National 

Forest Land and Resource Management Plan, this would be a non-significant plan amendment 

(USDA Forest Service 2008a). Decisions related to this EIS are programmatic and strategic in 

nature and do not require implementation of projects.  Specific decisions to be made, in addition 

to adoption of a Sage Steppe Ecosystem Restoration Strategy, may include: 

Bureau of Land Management 

The BLM may amend its respective Resource Management Plans to include components 

developed in this analysis, including but not limited to: 

� Desired Future Conditions 

� Design Standards to be incorporated 

� Monitoring and Adjustment Approach  

US Forest Service 

Information from the EIS may be utilized to amend or revise the Modoc National Forest Land and 

Resource Management Plan, including some or all of the following:  

� Desired Future Conditions 

� Design Standards to be incorporated 

� Monitoring and Adjustment Approach  

Major Conclusions 

The major conclusions are the results of the environmental consequences. These are summarized 

in Table 2, which displays the key results of the analysis. 
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Chapter 1.  Purpose of and Need for Action 

1.1 Document Structure ___________________________ 
The USDA Forest Service (FS) and the USDI Bureau of Land Management (BLM) have prepared 

this Environmental Impact Statement (EIS) in compliance with the National Environmental 

Policy Act (NEPA) and other relevant Federal and State laws and regulations.  This EIS discloses 

the direct, indirect, and cumulative environmental impacts that would result from the Proposed 

Action and alternatives. Additional documentation may be found in the project planning record 

located at the Modoc National Forest, Alturas, California. 

The document is organized into five chapters:  

Chapter 1.  Purpose and Need for Action: The chapter includes information on the history of 

the Restoration Strategy; the purpose of and need for the Restoration Strategy, and the agencies’ 

Proposed Action for achieving that Purpose and Need.  This section also details how the FS and 

BLM informed the public of the proposal and how the public responded.  As part of the public 

response, Significant Issues related to the Proposed Action were identified which were 

specifically analyzed during the course of this EIS.  The results of the analyses of the issues are 

more fully presented in Chapter 4. 

Chapter 2.  Alternatives, including the Proposed Action: This chapter provides a more 

detailed description of the agencies’ Proposed Action as well as alternative methods for achieving 

the purpose and need. These alternatives were developed based upon Significant Issues raised by 

the public that were within the scope of the proposal’s purpose and need.  The discussion also 

includes implementation guidelines.  Finally, this chapter provides a summary table of the 

environmental consequences associated with each alternative.  The results of the analyses are 

more fully presented in Chapter 4. 

Chapter 3. Existing Condition: This chapter describes the existing condition of the Analysis 

Area.  The discussions identify the Focus Area for restoration, and describe general elements of 

the existing condition for key features and Significant Issues.  The chapter is organized by 

environmental component. 

Chapter 4.  Environmental Consequences: This chapter describes the environmental effects of 

implementing the Proposed Action and other alternatives.  Chapter 4 also provides analysis of 

each alternative’s effects on the Significant Issues.  The analysis is organized by Purpose and 

Need components, Significant Issues, and other environmental components. 

Chapter 5. Consultation and Coordination: This chapter provides a list of preparers and 

agencies consulted during the development of the environmental impact statement.   

Appendices: The appendices provide more detailed information to support the analyses presented 

in the environmental impact statement. 

Page 1 



  

  

    

 

 

 

 

Sage Steppe Ecosystem Restoration Final Environmental Imapct Statement 

1.2 Background __________________________________
 

1.2.1 AGENCY INTERACTION AND RESTORATION STRATEGY 

The U.S. Department of Agriculture’s Modoc National Forest (FS) and U.S. Department of the 

Interior's Bureau of Land Management, Alturas Field Office (BLM); and Cooperating Agency, 

Modoc County, California, are developing a Restoration Strategy and associated environmental 

impact statement (EIS).  The Sage Steppe Ecosystem Restoration Strategy EIS focuses on the 

restoration of sage steppe ecosystems that have come to be dominated by juniper, as the density 

of Western juniper has increased over the landscape.  The Restoration Strategy will broadly 

identify appropriate restoration methodologies by ecological conditions; and provide guidelines 

for design and implementation of effective restoration treatments for restoration areas to be 

analyzed site specifically over a 50-year horizon. 

The Analysis Area covers approximately 6.5 million acres of public and private land (Figure 

1). Within the Analysis Area, there is an identified Focus Area (Figure 1) that contains the sage 

steppe ecosystem and includes all areas that are proposed for restoration treatment. The Focus 

Area is more than 4 million acres and contains a large percentage of BLM and private lands 

(Table 1). Restoration projects would occur on National Forest lands and public lands 

administered by the BLM in parts of Modoc, Lassen, Shasta and Siskiyou Counties, California 

and in Washoe County, Nevada (Figure 2).  Lands other than FS and BLM administered lands are 

taken in consideration in this analysis to provide contextual information to guide decision-making 

by the two agencies.   

Table 1. Focus Area Ownership and Management 

Ownership Acres 
Percentage of 

Focus Area 

US Forest Service 648,246 16% 

BLM 1,760,894 44% 

Private and other 1,618,316 40% 

Total 4,027,456 100% 
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1.2.2 HISTORICAL CONTEXT - NANDSCAPE CHANGES IN VEGETATION 

COMPOSITION 

Leaves, twigs, and seeds from pack rat middens found in caves, and pollen from pond and lake 

sediment cores have been used to date the arrival of Western juniper in the region to between 

4,800 to 6,600 years ago (Bedwell 1973, Mehringer and Wigand 1984, and Wigand 1987).  

Throughout the past 5,000 to 6,000 years prior to settlement, Western juniper in the Analysis 

Area expanded and contracted mostly due to changes in the climate (Miller et al. 2005). 

Scientific literature, relict juniper woodlands, tree ring data, down and dead trees and stumps, and 

historic surveys support the view of the pre-settlement distribution of Western juniper stands as 

being generally confined to rocky ridges, and sites where fine fuels were too low to carry fire 

(Burkhardt and Tisdale 1976, Vasek and Thorne 1977, Holmes et al. 1986, Miller and Rose 1995, 

Waichler et al. 2001). However, individual large juniper tress were scattered throughout the sage 

steppe ecosystem. Western juniper range expansion results from climate change, however, 

density increases occur within its range.  

During the past 100 to 150 years, the density of Western juniper within its range in the 

Analysis Area has increased dramatically (Figures 3 and 4).  The increase in density of Western 

juniper over the last 150 years has been documented by many scientific studies (Miller and 

Wigand 1994, Knapp et al.  2001, Miller and Tausch 2001, Miller et al. 2008). 

The increase in density of Western juniper that has been observed in the Analysis Area 

reflects a pattern of increasing juniper dominated woodlands throughout the Intermountain west 

(Cottam and Stewart 1940, Burkhardt and Tisdale 1976, Miller and Rose 1995 and 1999, Gedney 

et al. 1999, O’Brien and Woudenberg 1999, Soulé and Knapp 1999, Coppedge et al. 2001, Soulé 

et al. 2004, Miller et al. 2008). These studies and others have concluded that the increase in sites 

dominated by Western juniper was primarily due to severe domestic livestock grazing from the 

late 1800s to the 1930s and the related modification of the fire regime in the sage steppe 

ecosystem. Post-World War II fire suppression has further modified the fire regimes. 

Fire regimes have been modified throughout the Analysis Area primarily due to two major 

human influences; domestic livestock grazing and wildfire suppression.  Grazing began in the late 

1800’s and increased during first half of the 1900’s (Pit River Watershed Alliance 2005).  

Domestic grazing altered the fire regime by reducing the fine fuels that carried frequent fires in 

the mountain big sagebrush communities.  Studies have documented that fire regimes changed 

around 1900 (McKelvey and Busse 1996).  Several studies have concluded that there were 

significant declines in fires since the late 1800’s in mountain big sagebrush communities in the 

Intermountain West (Miller and Tausch 2001).  Additional studies have found that the decline in 

fires in the mountain big sagebrush communities occurred with and has a relationship to the 

increase in density of Western juniper in the late 1800’s (Miller and Rose 1999, Miller et al. 

2001, Miller et al. 2008). 
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Figure 3. The North Fork of the Pit River and eastern Devil�s Garden Rim
 
on the XL Ranch in 19061
 

Figure 4. The North Fork of the Pit River and eastern Devil�s Garden Rim 
on the XL Ranch in 2007. 

Modoc National Forest History Archive – Historic Photo Collection:  Archive Photo # 62552
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Western juniper can adapt readily to changes in climate, which may result in range 

expansion. However, within the range of Western juniper, fire would keep its density low 

because fire would kill young juniper trees. 

Where Western juniper occurs as scattered trees within the sage steppe ecosystem, wildlife 

habitat values are generally higher (Miller et al. 2005 and Miller et al. 2008). However, 

increased Western juniper density in sagebrush areas was associated with an increase in bare 

ground and a decrease in ground cover (Knapp and Soulé 1998 and Bunting et al.  1999). Closed 

canopy juniper stands (>20 percent canopy closure) generally have little ground cover and the 

sagebrush and grassland components gradually decline as canopy cover increases, reducing its 

habitat value (Miller et al. 2005). Another negative result of increasing juniper density is the 

potential impact to hydrologic conditions.  Under closed canopy Western juniper woodlands, the 

lack of ground cover increases the susceptibility of the site to erosion, sediment yield and loss of 

soil productivity (Pierson et al.  2002). 

As the density of juniper has increased on many sites, large portions of the sage steppe 

ecosystem in the Analysis Area have been converted to predominantly juniper woodlands. This 

has resulted in a loss of biodiversity on the landscape, diminished habitat values, particularly for 

sage obligate species; and has contributed to degraded surface hydrologic conditions in many 

watersheds. 

1.3 Purpose and Need for Action ___________________ 
The purpose of this Restoration Strategy is to adopt an approach for juniper management on 

National Forest System and Bureau of Land Management lands encompassed by the 6.5 million 

acre Analysis Area, in order to restore the sage steppe ecosystem and associated vegetative 

communities to desired habitat conditions reflecting ecological processes that existed pre-

European settlement.  This action is needed because of the loss of the sagebrush ecosystem across 

the landscape as the density of juniper has altered many sites from sagebrush steppe to juniper 

woodlands dominated. The cause of this ecological shift is predominately due to anthropogenic 

changes, and the associated loss of vegetative, habitat, and hydrologic values. The purpose of 

this Restoration Strategy is to restore sage steppe ecosystems that have become dominated by 

Western juniper woodlands due to human causes. 

More specifically the purpose of this Restoration Strategy is to restore sage steppe ecosystem 

processes and vegetation conditions that resemble historic mosaics, so that historic fire return 

intervals in sage steppe ecosystems can be sustained.  Additional objectives include; improving 

watershed function and condition, restoring biodiversity and productivity, managing fuels to 

conform to the National Fire Plan requirements, and implementing, where appropriate, national 

renewable energy direction. This Restoration Strategy would restore habitat for sagebrush 

obligate species, improve hydrologic conditions and enhance the forage base for wildlife and 

domestic animals.   
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Miller et al. (2008) concludes that “The lack of active management will potentially result in 

the continued decline of historic sagebrush communities, structural diversity, understory species, 

herbaceous production, habitat for sagebrush obligates, and landscape heterogeneity. As a 

greater proportion of the landscape shifts towards Phase III the risk of larger, intensive wildfires 

and conversion to annual exotics will increase, as will the cost of treatment, and the potential for 

desirable outcomes will decrease. Infilling by younger trees also increases the risk for the loss of 

presettlement trees due to increased fire severity and size resulting from the increase in the 

abundance and landscape level continuity of fuels.” 

1.4 Proposed Action ______________________________ 
Federal managers of the FS and the BLM propose to adopt a long-range Restoration Strategy to 

restore the sage-steppe ecosystem and related species habitat.  The Proposed Action is to create 

an integrated, landscape-scale management Restoration Strategy that restores the sage steppe 

ecosystem across a 6.5 million acre Analysis Area (Figure 1).  This Restoration Strategy focuses 

on the conditions of the sage steppe ecosystem that is targeted for restoration.  Within the 

Analysis Area, there is an identified Focus Area (Figure 1) that contains the sage steppe 

ecosystem and includes all areas that are proposed for restoration treatment.  Primary methods to 

be employed for restoration include fire use, mechanical restoration and hand restoration.  Using 

this integrated approach, the federal land managers propose to treat up to 30,000 acres per year 

across FS and BLM lands. The mix of restoration methods would be about 19 percent of the area 

restored by mechanical methods; 78 percent using fire; and three percent using hand treatments. 

This Restoration Strategy is a programmatic, landscape-scale approach to restoration.  The 

treatments would require site-specific environmental analysis to meet the objectives of the 

proposed Restoration Strategy and obtain federal agency approval prior to implementation. 

This EIS may provide the basis for amending or revising FS and BLM respective land 

management plans, as appropriate. The Modoc National Forest anticipates revising its Forest 

Land and Resource Management Plan (USDA Forest Service 1991a) in the next several years.  

The analysis from this EIS will be incorporated into the revision process.  The Lassen, Shasta 

Trinity and Klamath National Forests may use the information contained in this EIS as 

appropriate. The new Resource Management Plans for the Alturas, Surprise and Eagle Lake Field 

Offices of the Bureau of Land Management have been designed to accommodate decisions 

arising from the Restoration Strategy. 

1.5 Decision Framework___________________________ 
The lead agencies are the FS, Modoc National Forest and the BLM, Alturas Field Office.  Modoc 

County is a cooperating agency. Partner agencies include Siskiyou and Lassen Counties, 

California. The responsible officials for this planning effort are the Modoc National Forest, 

Page 8 



 

   

 

 

 

  

 

 

 

  

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Forest Supervisor and Alturas Field Office, Field Manager.  The responsible officials will use the 

information from this EIS to guide their decision-making and to coordinate treatment projects 

across ownerships, as appropriate. As appropriate, this information may also be used to amend, 

revise, or inform their resource management plans.  If utilized to amend the Modoc National 

Forest Land and Resource Management Plan, this would be a non-significant plan amendment 

(USDA Forest Service 2008a). Decisions related to this EIS are programmatic and strategic in 

nature and do not require implementation of projects.  Specific decisions to be made, in addition 

to adoption of a Sage Steppe Ecosystem Restoration Strategy, may include: 

1.5.1 BUREAU OF LAND MANAGEMENT 

The BLM may amend its respective Resource Management Plans to include components 

developed in this analysis, including but not limited to: 

� Desired Future Conditions 

� Design Standards to be incorporated 

� Monitoring and Adjustment Approach  

1.5.2 US FOREST SERVICE 

Information from the EIS may be utilized to amend or revise the Modoc National Forest Land and 

Resource Management Plan, including some or all of the following:  

� Desired Future Conditions 

� Design Standards to be incorporated 

� Monitoring and Adjustment Approach  

1.6 Public Involvement ____________________________ 
The Sage Steppe Ecosystem Restoration effort began in a series of informal discussions between 

the Alturas Field Office of the BLM, the Modoc National Forest, and the North Cal-Neva 

Resource Conservation and Development Council that focused on wildlife habitat loss, 

accelerating juniper density, soil surface degradation, and forage loss.  Resource Concepts, Inc. 

an engineering and environmental consulting firm from Carson City, Nevada was contracted to 

develop a concept paper detailing the agencies’ concerns, and presenting a strategic approach for 

future management.  The product was entitled, “Western Juniper Management Strategy and 

Planning Proposal Analysis”, and was submitted to the agencies on August 7, 2001. 

This concept paper provided the foundation for numerous informal discussions with a wide 

array of public and private entities, as the problem statement and the strategic approach were 
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refined and developed. Informal discussions were held with approximately 32 agencies, 

organizations, tribal entities, legislators, and individuals from 2000 to 2004.  

Additionally, agency representatives specifically discussed the sage steppe/juniper initiative 

on 18 separate occasions with the Modoc County Resource Advisory Committee, between 

December 1, 2001 and August 2, 2004.  Agency representatives also discussed the initiative with 

the BLM’s Northeast California/Northwest Nevada Resource Advisory Council on 13 occasions 

between June 2000 and August 2004. Further, the agencies met with the Modoc-Washoe 

Experimental Stewardship Steering Committee four times between February of 2003 and June of 

2005; and the Modoc County Land Use Committee 17 times from August of 2002 to August of 

2005. 

In a final effort to refine and further develop the agencies proposed Restoration Strategy prior 

to distribution of the Notice of Intent, which marked the beginning of the formal scoping period, 

eight public meetings were held throughout the Analysis Area (Table 2) to solicit public 

comments. 

Table 2. Public Workshop Locations, Dates and Number of Attendees 

Meeting Location Date 
Approximate Number 

 of Attendees 

Tulelake August 24, 2004 18 

Macdoel August 25, 2004 12 

Bieber August 31, 2004 30 

Fall River Mills August 31,2004 0 

Alturas September 2, 2004 15 

Likely September 3,2004 2 

Cedarville September 14, 2004 15 

Susanville September 15, 2004 15 

Total 105 

The following preliminary considerations were identified from the comments received during 

those meetings: 

� short term impacts on riparian areas  

� effects on wildlife habitat  

� effects on cultural resources 

� long-term potential for the introduction or spread of invasive species  
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� impacts on rangeland permit holders 

� effects on nutrient cycling as a result of various treatment methods   

Formal scoping reaches out beyond the decision makers and agencies, and attempts to clarify 

the issues that have high public interest. The formal scoping process for this effort began with the 

publishing of the Notice of Intent (NOI) to prepare an Environmental Impact Statement (EIS) in 

the Federal Register on July 18, 2005. A Public Scoping Notice was distributed following the 

NOI and a public notice was published in the Modoc Record on July 28, 2005.  

The scoping comment period ended on September 9, 2005.  Some comments were received 

after this date but were still included in the content analysis and scoping report.  The scoping 

report presents the results of a content analysis completed on the comments.  Content analysis is a 

process that identifies specific, separate statements within each submitted letter and categorizes 

them.  These categories are used to help frame the significant public issues for consideration and 

further refine the Proposed Action and develop alternatives in the EIS.  The report also identifies 

information that may need to be clarified in the EIS.   

The formal scoping process generated 23 letters from a variety of groups and individuals.  

Figure 5 displays the distribution of those letters by group.  Those 23 letters contained 284 

individual comments. Figure 6 shows the distribution of comments by category. 

Figure 5.  Distribution of Scoping Comments by Type of Organization.   
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Figure 6.  Distribution of Scoping Comments by Comment Category.   

1.6.1 DEIS PUBLIC COMMENT 

The Notice of Availability (NOI) of the Draft EIS (DEIS) was published in the Federal Register 

on August 31, 2007. During the comment period nine public meetings, presentations and field 

trips were offered throughout the Analysis Area (Table 3). A total of 40 people attended the 

public meetings. In addition several people attended the two field trips.  

Table 3.  DEIS Public Meeting Locations, Dates and Number of Attendees 

Approximate Number 
Meeting Location Date  of Attendees 

Susanville September 24, 2007 1 

Cedarville September 25, 2007 4 

Sage Steppe Ecosystem September 26, 2007 13 
Working Group in Alturas 

Bieber September 26, 2007 3 

Resource Advisory Council in September 27, 2007 8 
Alturas 

Tulelake September 27, 2007 5 

Alturas September 28, 2007 6 

Total 40 

th
The DEIS public comment period ended on October 15 , 2007. During that 45-day comment 

period 23 comment letters were received. These comment letters were analyzed using the same 

method that was used on the scoping comments. Three comment letters were received well after 
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the end of the comment period and therefore were not analyzed. However, in reviewing those 

letters, it was concluded that the issues raised are substantially encompassed within comments 

submitted during the comment period and that the response to comments (Appendix A) addresses 

their issues. Responses to all substantive comments received during the comment period are 

presented in Appendix A. 

Based upon public comments on the DEIS an additional alternative (Alternative J) was added 

to the Final EIS. Alternative J has been identified by the agencies as the Preferred Alternative.  

1.6.2 COMMENT CATEGORIES 

The following 13 comment categories were identified in the comments submitted during scoping 

and on the DEIS, and the analysis of the comments was divided into these categories: 

� Rationale and Assumptions 

� Management Considerations 

� Range 

� Vegetation 

� Wildlife 

� Hydrology and Soils 

� Fire 

� Air Quality 

� Cultural Resources 

� Economics 

� Ecosystem Concepts 

� NEPA 

� Special Management Areas 

1.6.3 NATIVE AMERICAN TRIBAL CONSULTATION 

Six federally recognized Tribes have cultural interests in the Sage Steppe Ecosystem Restoration 

Analysis Area.  They are the Alturas Rancheria, the Cedarville Rancheria, the Ft. Bidwell Paiute 

Tribe, the Klamath Tribes, the Pit River Tribe, and the Susanville Rancheria.  Each of the six 

tribes is a separate sovereign government with its own governing body and elected officials.  

The Klamath Tribes have interests in the northern portion of the area.  Their interest area is 

described as lands ceded by the Modoc Indians in the Treaty of 1864.  That area is generally 

north of line from the Medicine Lake Highlands east to the southern tip of Goose Lake.  The Pit 
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River Tribe has interests based on the 100-mile square described in the Indian Claims 

Commission, Docket 347, 1959. That area is generally south of that Highlands to Goose Lake 

line and continues east to the crest of the Warner Mountains.   

The Warner Mountains are a major north/south divide between the aboriginal territories of 

two tribal groups. Pit River Indians generally occupy the western portion of the mountains and 

extend along the Pit River proper. Northern Paiute Indians generally occupy the eastern portion 

of the mountains and extend into the Great Basin.  On the western side of the Warner Mountains 

are the Alturas Rancheria and the Pit River Tribe.  On the eastern side of the Warner Mountains 

are the Cedarville Rancheria and Ft. Bidwell Paiute Tribe.  Each of the six tribes is a separate 

sovereign government with its own governing body and elected officials. 

Additionally the unrecognized Shasta Tribe Inc. and the Shasta Nation Inc. have cultural 

interests in the project area. Both have interests in the Medicine Lake Highlands. 

Tribal consultation with the federally recognized tribes began in March 2003 with informing 

the Tribes with the status of the Restoration Strategy in face-to-face consultation meetings held 

between line officers and tribal officials.  Line officers traveled to each tribe’s preferred meeting 

location. The consultation continued with more detailed discussions regarding the Tribes issues 

(Table 4).   

The Tribes raised several issues with the Proposed Action.  Their issues included effects of 

the restoration on: 

� the integrity of Native American cultural resources 

� Native American cultural practices 

� gathering of traditional foods 

� loss of habitat for culturally important wildlife and plant species 

� prescribed fire at a large scale may have adverse impacts to air quality 
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Table 4. Tribal Consultation Log 

Date Tribe Type of Contact Location 

March 27, 
2003 

The Klamath Tribes 
BLM Line Officer and 

Tribal Council 
Klamath Falls, Oregon 

July 14, 
2003 

Atwamsini Band of the Pit 
River Tribe 

FS Line Officer and Tribal 
Council 

Big Valley Field Trip 

November 
4, 2003 

Astarawi Band of the Pit 
River Tribe 

Cultural Representatives 
from FS and Tribe 

Raptor Habitat Field Trip 

March 15, 
2004 

Pit River Tribe 
FS Line Officer and Tribal 

Council 
Alturas, California 

October 4, 
2004 

Pit River Tribe 
FS Line Officer and Tribal 

Council 
Alturas, California 

November 
11, 2004 

Fort Bidwell Paiute Tribe 
FS Line Officer and Tribal 

Council 
Fort Bidwell Indian Community 

Building 

January 10, 
2005 

Pit River Tribe 
FS Line Officer and Tribal 

Council 
Alturas, California 

January 21, 
2005 

Pit River Tribe 
BLM Line Officer and 

Tribal Council 
XL Ranch 

March 2, 
2005 

The Klamath Tribes 
BLM Line Officer and 

Tribal Council 
Chiloquin, Oregon 

September 
7, 2005 

The Klamath Tribes 
BLM Line Officer and 

Tribal Council 
Chiloquin, Oregon 

September 
8, 2005 

The Klamath Tribes 
Meeting with Perry 

Chocktoot Jr. 
Field Trip 

September 
16, 2005 

Pit River Tribe 
BLM Line Officer and 

Tribal Council 
XL Ranch 

September 
19, 2005 

Fort Bidwell Indian 
Reservation 

Phone Call 
Phone call to solicit scoping 

comments 

September 
19, 2005 

Alturas Rancheria Phone Call 
Phone call to solicit scoping 

comments 

September 
19, 2005 

The Klamath Tribes Phone Call 
Phone call to solicit scoping 

comments 

September 
19, 2005 

Pit River Tribe Phone Call 
Phone call to solicit scoping 

comments 
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Table 4. Tribal Consultation Log (continued) 

Date Tribe Type of Contact Location 

September 
19, 2005 

September 
19, 2005 

March 1, 
2006 

April 20, 2006 

June 7, 2006 

September 6, 
2006 

December 6, 
2006 

March 1, 
2007 

June 14, 
2007 

December 12, 
2007 

Susanville Rancheria 

Cedarville Rancheria 

Pit River Tribe 

Susanville Rancheria 

The Klamath Tribes 

Pit River Tribe 

Pit River Tribe 

Pit River Tribe 

Pit River Tribe 

Pit River Tribe 

Phone Call 

Phone Call 

FS Line Officer and 
Tribal Council 

Cultural representatives 
from FS and Tribe 

BLM Line Officer and 
Tribal Council 

FS Line Officer and 
Tribal Council 

FS Line Officer and 
Tribal Council 

BLM Line Officer and 
Tribal Council 

BLM Line Officer and 
Tribal Council 

BLM Line Officer and 
Tribal Council 

Phone call to solicit scoping 
comments 

Phone call to solicit scoping 
comments 

Alturas, California 

Susanville Rancheria 

Chiloquin, Oregon 

Alturas, California 

Burney, California 

Alturas, California 

Burney, California 

Burney, California 

1.7 Significant Issues _____________________________ 
The FS and partner agencies separated the issues into two groups: Significant and Non-

Significant Issues. Significant Issues were defined as those directly or indirectly caused by 

implementing the Proposed Action.  Non-Significant Issues were identified as those: 1) outside 

the scope of the Proposed Action; 2) already decided by law, regulation, Forest Plan, RMP, or 

other higher level decision; 3) irrelevant to the decision to be made; or 4) conjectural and not 

supported by scientific or factual evidence. The Council on Environmental Quality (CEQ) NEPA 

regulations explain this delineation in Sec. 1501.7, “…identify and eliminate from detailed study 

the issues which are not significant or which have been covered by prior environmental review 

(Sec. 1506.3)…” 

A brief summary of the effects of the alternatives for each Significant Issue is provided 

below. The effects of the restoration on Significant Issues are analyzed in detail in Chapter 4 – 

Environmental Consequences. 
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1.7.1 ISSUE 1 – RESTORATION RATE 

Issue Statement: The restoration rate in the Proposed Action will not keep up with juniper 

expansion to fully meet the purpose and need. The restoration treatments in the Proposed 

Action would restore 25,000 to 30,000 acres per year.  This rate could not restore the 

existing sage steppe acres that have been encroached upon and keep up with new juniper 

expansion in a foreseeable time frame. 

Continued Western juniper “expansion” has not been considered quantitatively in this analysis, 

primarily because the current ecological view of what has happened has been an increase in 

Western juniper density throughout the Sage Steppe Ecosystem, not an actual expansion to new 

ecological zones. The Interdisciplinary Team (IDT) discussed this issue at length during 

alternative development.  The IDT structured an alternative that would accelerate the rate of 

restoration to more fully and completely achieve the restoration objectives (Alternative E).  Part 

of the evaluation of alternatives includes a comparison of the time required to restore the Focus 

Areas under each alternative.  The time required to restore the Focus Area ranges from a low of 

33 years for Alternative E to a high of 250 years for Alternative A.  Alternatives B and D would 

require 40 years Alternative J 47 years and Alternative C would require 50 years to complete the 

restoration of the Focus Area.   

1.7.2 ISSUE 2 – PERMANENT ROADS 

Issue Statement: New permanent roads created for restoration treatment activities may 

cause negative environmental effects such as the spread of noxious weeds, increased OHV 

use of the area, increased soil erosion, negative impacts to wildlife habitat, and other 

associated management problems. 

All alternatives except Alternative A (Current Management) would include a Design Standard 

regarding new and temporary road construction (Section 2.4.5 Road Management) that does not 

allow construction of new permanent roads solely for the purpose of sage steppe restoration.  

Therefore, noxious weed spread, increased OHV use, soil erosion, and negative impacts to 

wildlife habitat would not increase due to the construction of new permanent roads for sage 

steppe restoration. Alternative A (Current Management) does not include this limitation; 

therefore, it is possible that new roads could be built under Current Management for sage steppe 

restoration projects. However, at this time, there are no known plans for new road construction 

associated with sage steppe restoration for the FS or BLM. 

1.7.3 ISSUE 3 – UNCERTAIN RESULTS 

Issue Statement: Treatments could result in further degradation of sage steppe biodiversity, 

and not restoration. There is uncertainty as to whether the most degraded sage steppe areas 
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will respond to treatment.  Uncertainty must be addressed through adequate monitoring and 

adjustment through time. 

There is strong scientific support for this restoration approach (Miller et al. 2005, Miller et al. 

2008). However, as in any natural system, there will always be some element of uncertainty 

regarding some of the restoration results.  During alternative development, the IDT considered an 

alternative that uses a research approach to the implementation of the restoration.  This alternative 

was not fully developed and analyzed for reasons described in Chapter 2 (Section 2.7.1 

Alternative F – Research and Development). Instead of a separate alternative to address this 

issue, a Design Standard (Section 2.4.6 Monitoring and Adjustment Approach) was developed 

and is proposed for three of the alternatives. Alternative J (Preferred Alternative) uses a go slower 

approach initially, similar to Alternative C but with the greater reliance on mechanical treatments, 

as in Alternative D and E. Alternative J (Preferred Alternative) was added to the FEIS in part to 

address this issue. This Monitoring and Adjustment Approach will better allow for determination 

of results of those implementation activities that have less certain outcomes. 

Alternatives B, C, D, E and J include this Monitoring and Adjustment Approach.  This 

Design Standard would include monitoring of the results of the restoration activities.  

Adjustments would be made to the restoration methods based upon the monitoring, and future 

restoration projects and implementation rates would reflect those adjustments. 

1.7.4 ISSUE 4 – LIVESTOCK GRAZING IMPACTS ON RESTORATION 

EFFECTIVENESS 

Issue Statement:  Improper timing and intensity of livestock grazing can reduce plant vigor, 

create bare ground leading to erosion of the top soil, prevent historic fire return intervals due 

to removal of fine fuels, and retard restoration response after mechanical or fire treatments.  

The Proposed Action would not be effective in restoring the sage steppe ecosystem if it does 

not address the impacts of livestock grazing. 

In response to this issue, a Design Standard (Section 2.4.3 Livestock Grazing Management 

Practices) was developed and is proposed for all alternatives, except Alternative A (Current 

Management).  This Design Standard assumes a minimum of two growing seasons of rest 

following restoration treatment and, monitoring and evaluation of treated areas prior to resuming 

livestock grazing. The two growing season rest period is considered a minimum amount of rest 

(Miller et al. 2005, EOARC 2007). There are three principle reasons that rest from livestock 

grazing would be necessary: reestablishment of sage steppe vegetation, creating adequate 

understory for burning, and preventing establishment of non-native species.  Additional rest, 

more than two growing seasons, would be decided on a site-specific basis, dependent on post 

treatment monitoring conducted at the project level. The restoration treatments that have already 

been implemented have shown that a minimum of two growing seasons of post treatment rest is 
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likely to be adequate to achieve restoration goals for most site conditions.  It is possible that in 

some areas, site conditions will require additional rest to achieve restoration goals.   

All restoration activities are also subject to current management policies and guidelines 

regarding livestock grazing. These policies and guidelines have been shown to be effective at 

improving range condition by insuring proper season, timing and duration of grazing based upon 

site-specific conditions. In the Analysis Area livestock commonly utilize juniper trees for shade, 

and where they seek shade, there can be a decrease in herbaceous vegetation and an increase in 

soil disturbance. During site specific project planning non-old growth juniper distribution will 

be designed so that following sage steppe restoration treatments, livestock are not attracted to 

riparian, aspen or old growth juniper stands to meet their shade requirements. 

Alternative A has the lowest rate of restoration (5,000 acres per year).  Therefore, the 

potential for any direct impact of livestock grazing on the restoration areas would be lower than 

any of the other alternatives. Without periodic fire, however, the quality and vigor of plant 

communities can deteriorate over-time and the likelihood of catastrophic wildland fire increases.  

Under Alternative A, the shortfall between the rate of sage steppe restoration and the increase in 

juniper density in the Focus Area is the greatest.   

Alternatives B and C propose the largest area to be restored using fire.  These areas are 

especially susceptible to damage from livestock grazing immediately following treatment, 

preventing or delaying successful restoration. Therefore, the potential direct effects of livestock 

grazing on areas restored by fire would be the highest of the alternatives.  The Design Standard 

for rest and compliance with existing standards and guidelines, as well as other Design Standards 

would prevent adverse effects. Alternatives D, E and F propose the least number of acres to be 

restored using fire. 

1.7.5 ISSUE 5 – IMPACTS ON LIVESTOCK INDUSTRY 

Issue Statement:  Implementation of 25,000 to 30,000 acres of restoration per year with 

anticipated two years of rest following mechanical or fire treatments and a year of rest prior 

to prescribed fire treatments may have an adverse economic impact on the local livestock 

industry. Most suitable grazing land in the Analysis Area is being utilized and therefore 

livestock have little alternative range to use during rest periods. The project may cause 

ranchers to reduce their herds or adjust their operations, and result in substantial economic 

impacts on the local economy. 

The IDT developed and evaluated an alternative that reduces the rate of treatment and therefore 

lessens short-term impacts to the livestock industry (Alternative C).  All treatments are designed 

to result in a long-term increase in sage steppe grass, forb and brush species that would result in a 

corresponding upward trend in overall range condition over time.  However, rest requirements 

would have short-term consequences to individual livestock operators and short and long-term 

consequences to the livestock industry. If no alternative pasturage or additional feed sources such 
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as supplemental hay can be found, then the individual livestock operator would have to reduce 

herd sizes during the duration of the restoration treatments and rest periods on their allotments.  It 

is assumed that grazing lands throughout the Analysis Area are being used at capacity; therefore 

most livestock operators would likely have to reduce herd sizes.   

Alternative A would maintain livestock management at the current level with respect to 

AUMs rested specifically for sage steppe restoration.  Alternative A has the lowest rate of 

restoration compared with the other alternatives and therefore has the lowest number of AUMs 

rested per year. Alternative A (Current Management) includes about 1,261 AUMs rested that 

equals an annual value in cash receipts of about $120,000 per year. 

Alternative B would require that 8,000 AUMS be rested per year for most of the 

implementation of this alternative across the 2.3 million acres of livestock grazing allotments. 

The short-term impacts to the industry are the second highest of the alternatives in Decades 1 and 

2. Some impacts to the livestock industry would occur due to increased costs for feed, moving 

livestock to other pastures, renting private pastures or loss of income due to smaller herds.  These 

impacts would be short-term to individual ranchers but would be long-term to the livestock 

industry because they would continue for 40 years.  Alternative B would result in an annual 

reduction in cash receipts in the functional economic area of about $631,000 per year as 

compared to Current Management. 

The direct and indirect effects of Alternative C would be similar to Alternative B.  However, 

the number of required AUMs rested per year would start at nearly 4,000 for the first decade and 

rd th th
increase to nearly 8000 for the 3 , 4  and 5  decades. The short-term impacts to the industry are 

the second least of the alternatives in Decades 1 and 2.  Resting from 4,000 to 8,000 AUMs 

annually would be necessary over the 2.3 million acres of livestock grazing allotments within the 

Focus Area.  Alternative C would result in an annual reduction in cash receipts in the functional 

economic area of about $631,000 per year as compared to Current Management. 

Alternative D would attempt to have a reduced impact on the livestock industry through 

shorter rest periods associated with mechanical treatment.  The number of AUMs rested per year 

that would be required would start at about 6,400 for the first decade and increase to over 8,100 

rd th
for the 3  and 4  decades. The impacts to the industry would be the third least of the alternatives 

in Decades 1 and 2.  Alternative D would result in the second highest upward trend (same as 

Alternative B) in range quality based upon acres restored.  Alternative D would result in an 

annual reduction in cash receipts in the functional economic area of about $651,000 per year as 

compared to Current Management. 

Alternative E proposes a higher percentage of mechanical treatment and treats the highest 

percentage of dense juniper stands. This alternative would require the highest level of annual rest 

through the first three decades, which could pose a greater impact on the industry in the first three 

decades. The number of rested AUMs per year that would be required would start at over 8,500 

rd
for the first two decades and increase to nearly 10,000 for the 3  decade. The short-term impacts 

to the industry are the greatest of all the alternatives in Decades 1 and 2.  Alternative E would 
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result in an annual reduction in cash receipts in the functional economic area of about $821,000 

per year as compared to Current Management.  

Alternative J (Preferred Alternative) would have a reduced impact on the livestock industry 

through shorter rest periods associated with mechanical treatment and a slower initial restoration 

rate. The number of AUMs rested per year that would be required would start at about 3,200 for 

the first decade, increase to 4,500 for the second decade, and increase again to over 8,100 for the 

rd th
3  and 4  decades. The impacts to the industry would be the second least of the alternatives in 

Decades 1 and 2.  Resting 3,200 to 8,100 AUMS annually would be necessary over the 2.3 

million acres of livestock grazing allotments within the Focus Area.  Alternative J (Preferred 

Alternative) would result in an annual reduction in cash receipts of about $651,000 per year.   

1.7.6 ISSUE 6 – NOXIOUS WEEDS AND NON-NATIVE INVASIVE SPECIES 

Issue Statement:  Arid landscapes are very vulnerable to invasion by noxious weeds and 

non-native invasive species following mechanical and prescribed fire treatments.  The 

Proposed Action would increase the risk of this invasion in the Analysis Area. 

The potential effects of the alternatives include the introduction and spread of noxious weeds and 

pests into the restoration areas and the spread of other invasive non-native species such as 

cheatgrass and medusahead.  These effects may be increased if new roads are built or livestock 

grazing is resumed before adequate rest. All alternatives, except for Alternative A, propose 

Design Standards (Section 2.4 Design Standards) that would not allow new permanent roads and 

would require adequate rest from livestock grazing.  

The overall risk of the spread of invasive plant species for Alternative A is Moderate.  The 

factors that contribute to this risk rating include the small effect of a low rate of restoration and a 

small number of total acres to be restored. However, this alternative also has a relatively large 

effect on the risk of the spread of invasive plant species due to the high percentage of fire use on 

the areas treated, potentially some new permanent roads and does not use the Monitoring and 

Adjustment Approach, which would contribute to a moderate to high risk of noxious weed 

introduction and spread. In combination, these factors would have the effect of a moderate risk of 

the spread of invasive plant species for Alternative A (Current Management). 

The overall risk of the spread of invasive plant species for Alternative B (Proposed Action) is 

High.  The factors that contribute to this risk rating include the effect of a high rate of restoration, 

a large number of total acres to be restored, high percentage of fire use, and not using the 

Monitoring and Adjustment Approach. However, this alternative also has a relatively small effect 

on the risk of the spread of invasive plant species due to no new permanent roads.  In 

combination, these factors would have the effect of a High risk of the spread of invasive plant 

species for Alternative B (Proposed Action). 

The overall risk of the spread of invasive plant species for Alternative C is Moderate.  The 

factors that contribute to this risk rating include the effect of a moderate rate of restoration, a 
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large number of total acres to be restored, and high percentage of fire use.  However, this 

alternative also has a relatively small effect on the risk of the spread of invasive plant species due 

to no new permanent roads, and would use the Monitoring and Adjustment Approach.  In 

combination, these factors would have the effect of a Moderate risk of the spread of invasive 

plant species for Alternative C. 

The overall risk of the spread of invasive plant species for Alternatives D, E and J is 

Moderate.  The factors that contribute to this risk rating include the effect of a high rate of 

restoration, a large number of total acres to be restored, and moderate percentage of fire use.  

However, these alternatives also have a relatively small effect on the risk of the spread of 

invasive plant species due to no new permanent roads, and would use the Monitoring and 

Adjustment Approach.  In combination, these factors would have the effect of a Moderate risk of 

the spread of invasive plant species for Alternatives D, E and J. 

All alternatives, except Alternative A, would reduce the long-term risk of large, high intensity 

fires by restoring the mosaic across the ecosystem and reducing the density of juniper.  Large, 

high intensity fires inhibit native grasses and forbs, and increases the opportunity for noxious and 

non-native plant establishment.  Restoring natural fire to the landscape would also reduce the 

types of fuels that would result in large fires and encourage the growth of fine fuels that carry 

ground fire. Large, high intensity fires create conditions that favor the spread of noxious weeds.  

Additionally, the reduction in juniper density would encourage the growth of native herbaceous 

plants and grasses and provide greater competition to the non-native invasive plants. 

1.7.7 ISSUE 7 – OLD GROWTH JUNIPER 

Issue Statement:  Old growth juniper trees exist in various locations throughout the Focus 

Area. These trees are a natural component and play an important role in the sage steppe 

ecosystem and should not be killed due to restoration treatments. 

Alternatives B, C, D, E and J propose a Design Standard (Section 2.4.4 Old Growth Juniper) that 

would require old growth juniper trees to be protected.  This feature requires that all juniper trees 

that exhibit growth forms indicating that the tree was present at or before the mid-1800s would be 

protected. Therefore, there would be essentially no impact on old growth juniper trees from the 

Alternatives B, C, D, E and J.   

Alternative A (Current Management) does not include the old growth juniper Design 

Standard and there would be some potential to remove old growth juniper trees.  However, during 

restoration or other restoration activities in Alternative A (Current Management) would cover a 

relatively small area, minimizing the potential for removal of old growth juniper trees in those 

areas. 

Past firewood cutting policies have had some impact on old growth juniper, however policies 

to be implemented in the future would protect old growth juniper.  
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1.7.8 ISSUE 8 – JUNIPER WILDLIFE HABITAT 

Issue Statement:  Some wildlife species such as migratory birds rely on juniper stringers and 

clumps.  If restoration treatments fragment this habitat it would have an impact on these 

wildlife species. 

For all alternatives, species occupying juniper woodland habitats would experience habitat losses, 

and associated local population declines. As grasslands and sage replaces juniper, bird species 

diversity would decrease. However, there are no species that have been designated as juniper 

“obligates.” Species using these habitats also occupy other habitats and/or may occupy juniper 

only as it is in an ecotone with other habitats.  Within the Focus Area, certain avian species 

appear to use juniper, at least seasonally, due to its availability, and use as forage and cover 

habitat. By restoring sage steppe ecosystems through removal of juniper, some mature juniper 

woodlands that may provide habitat for these species would be reduced in extent.  However, large 

areas of dense juniper would remain in the Focus Area and will provide ecologically functional 

juniper woodland habitat (Appendix A). The Design Standard for Old Growth Juniper (Section 

2.4.4 Old Growth Juniper) would require that all action alternatives retain old growth juniper.  

1.7.9 ISSUE 9 – SHORT-TERM IMPACTS TO SAGE OBLIGATE SPECIES 

Issue Statement:  There would be short-term impacts on sage obligate species habitat that 

could outweigh long-term benefits.  This may be particularly true with the widespread use of 

fire that could reduce the extent of sagebrush habitat in the short term. 

The wildlife analysis of the sage obligate species evaluates both short and long-term impacts of 

the Proposed Action and alternatives (Section 4.6.4 Sage Steppe Obligate Species). That analysis 

shows that although some of the sage obligate species do experience short-term negative impacts 

due to implementation of Alternatives B, C, D, E and J, they all have positive or neutral long-

term effects.   

For Alternative A (Current Management), the restoration rate is unlikely to keep up with sage 

steppe vegetation maturity and eventual decadence and juniper density increases.  Therefore, this 

alternative provides the lowest level of long-term benefits to sage-obligate wildlife while 

allowing for continued increases in juniper density to degrade habitats, potentially leading to local 

extirpation of sage obligate species. Short-term effects could include potential elimination of 

some sage-obligate species use of restoration sites followed by an increase to various population 

levels depending on rate and type of vegetative recovery.  Long-term effects may include lack of 

recolonization due to loss of the source population, invasion by exotic plants reducing native 

habitat quality, and increases in early successional and/or predatory species that would compete 

with or directly reduce populations. 

Alternatives B and C involve the same treatment area and the same proportions of prescribed 

burn (77 percent) and mechanical treatment (20 percent) but differ in the amount of area treated 
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per decade. Alternative B would treat the total Focus Area over four decades, and Alternative C 

would require five decades.  For Alternative B, mature sage steppe habitat would exist in across 

th
39 percent of the Focus Area by the end of the 5  decade. Alternative C would have 30 percent 

of the Focus Area in mature sage steppe habitat at this point.  The remaining restored areas in 

Alternative C would continue to mature.  The effect of Alternatives B and C would be to create a 

positive trend for sage steppe obligate species and a negative trend for juniper woodland species.  

Short-term effects would be negative for some sage steppe obligate species however effects 

would be positive long-term for all except the Sage lizard, which would have a neutral long-term 

effect. 

The effects of Alternatives B and C for pronghorn and mule deer show short-term positive 

effects to pronghorn and mule deer due to increases in forage from the grasslands created by the 

restoration treatments.  Long-term effects on pronghorn and mule deer show high positive effects 

due to increases in forage from the grasslands created by the restoration treatments.  The effects 

of Alternative C on sage steppe obligate species would be very similar to Alternative B.  The 

main difference would be a smaller short-term negative effect on sage-grouse due to deferring fire 

use for the first 20 years in special wildlife habitat areas. 

Alternative D would restore the Focus Area over 4 decades.  However, this alternative would 

th
use mechanical means to restore nearly half of the restoration areas.  By the end of the 4  decade, 

40 percent of the Analysis Area would provide mature sage-steppe habitat. Alternative E differs 

from Alternative D only in the restoration rate at which fire use and mechanical treatments are 

th
applied. By the end of the 4  decade, 46 percent of the Focus Area would be mature sage steppe 

vegetation under Alternative E. Alternative J (Preferred Alternative) would use the same 

treatment mix as Alternative D and E but would proceed more slowly initially. Therefore, by the 

th
end of the 5  decade, 35 percent of the Focus Area would be mature sage steppe vegetation under 

Alternative J (Preferred Alternative). 

The effect of Alternatives D, E and J would be to create a positive trend for sage steppe 

obligate species and a negative trend for juniper woodland species.  Short-term effects would be 

negative for some sage steppe obligate species however effects would be positive long-term for 

all except the Sage lizard, which would have a neutral long-term effect.   

The effects of Alternatives D and J for pronghorn and mule deer show short-term positive 

effects to pronghorn and mule deer due to increases in forage from the grasslands created by the 

restoration treatments. The effects of Alternative E for pronghorn and mule deer show the 

highest short-term positive effects to pronghorn and mule deer due to increases in forage from the 

grasslands created by the restoration treatments.  The effects of Alternatives D, E and J on sage 

steppe obligate species would differ from Alternatives B and C in two important areas.  The main 

difference would be more positive effects on sage-grouse, both from in the short-term (neutral 

effect) and long-term (high positive effect).  These differences in effects on sage-grouse are due 

to the smaller percentage of fire use and deferring fire use for the first 20 years in special wildlife 

habitat areas. Another difference between Alternative E and Alternatives B and C would be in 
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the effects on pronghorn and mule deer.  Alternative E would have a smaller positive long-term 

effect (moderate positive) due to the greater percentage of mechanical treatments.  However, the 

short-term effect on pronghorn and mule deer would be more positive due to the amount of forage 

created in Alternative E due to the higher restoration rate. 

1.7.10	 ISSUE 10 – SOIL PRODUCTIVITY AND SURFACE HYDROLOGIC 

CONDITION 

Issue Statement:  The proposed restoration treatments could result in the reduction of 

vegetative cover in the short term, and result in increased soil erosion, increased sediment 

delivery to streams and/or soil nutrient loss. Not restoring this ecosystem could also result in 

increased soil erosion, increased sediment delivery to streams, and/or soil nutrient loss. 

Short-term and long-term effects of the alternatives on watershed condition, which includes soil 

erosion and increased sediment delivery to streams, was evaluated using a watershed index 

analysis approach. 

It is predicted Alternative A (Current Management) would have the smallest short-term 

disturbance and erosion potential from restoration activities.  Long-term ground cover would 

increase as restored areas revegetate to sage steppe in areas with existing dense juniper cover, 

reducing erosion and sediment yield.  However, this alternative is predicted to have the smallest 

increase in long-term ground cover due to the smallest area of restoration so the long-term 

watershed improvement would be the least. 

Alternative B (Proposed Action) would have increased erosion potential following treatment 

until ground cover becomes established.  The use of BMPs by the FS and BLM would result in no 

adverse effects to water quality from soil erosion due to the implementation of Alternative B 

(Proposed Action). In the long-term (greater than five years), ground cover would increase in 

areas currently covered by dense juniper that are restored to sage steppe that would reduce 

potential soil erosion as the increase in ground cover would reduce erosion and sediment yield.  

This alternative would have the second largest short-term disturbance and erosion potential from 

restoration activities. Alternative B would have the second greatest positive long-term increase in 

ground cover due to the area of restoration. 

The direct and indirect effects of Alternative C on soil erosion would be very similar to 

Alternative B due to the same area of mechanical treatment on dense juniper areas.  The main 

differences are that with a slower rate of treatment, potential erosion generated from the 

treatments would be lower, but long-term ground cover increases would also be lower.  Overall 

the effects of this alternative on soils would be positive although delayed somewhat compared to 

Alternative B. The use of BMPs by the FS and BLM would result in no adverse effects to water 

quality from soil erosion due to the implementation of Alternative C.  In the long-term (greater 

than five years), ground cover would increase in areas currently covered by dense juniper that are 

restored to sage steppe that would reduce potential soil erosion as the increase in ground cover 
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would reduce erosion and sediment yield.  This alternative would have the second largest short-

term disturbance and the second smallest erosion potential from restoration activities.  Alternative 

C would have the second smallest positive long-term increase in ground cover due to the area of 

restoration. 

Alternative D would have similar effects on erosion and sediment yield as Alternative B.  

One difference is that this alternative has a higher proportion of mechanical treatments.  The only 

differences in the watershed ranking are that this alternative has a higher short-term disturbance 

ranking, due to the higher proportion of mechanical treatments.  The use of BMPs by the FS and 

BLM would result in no adverse effects to water quality from soil erosion due to the 

implementation of Alternative D.  In the long-term (greater than five years), ground cover would 

increase in areas currently covered by dense juniper that are restored to sage steppe that would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative would have the largest short-term disturbance and second largest erosion 

potential from restoration activities.  Alternative D would have the second greatest positive long-

term increase in ground cover due to the area of restoration. 

Alternative E would have similar effects on erosion and sediment yield as Alternative B. 

However, this alternative has a higher proportion of mechanical treatments and a higher rate of 

treatment. The use of BMPs by the FS and BLM would result in no adverse effects to water 

quality from soil erosion due to the implementation of Alternative E.  In the long-term (greater 

than five years), ground cover would increase in areas currently covered by dense juniper that are 

restored to sage steppe that would reduce potential soil erosion as the increase in ground cover 

would reduce erosion and sediment yield.  This alternative would have the largest short-term 

disturbance and erosion potential from restoration activities.  Alternative E would have the 

greatest positive long-term increase in ground cover due to the area of restoration. 

Alternative J (Preferred Alternative) would have similar effects on erosion and sediment yield 

as Alternative B. However, this alternative has a higher proportion of mechanical treatments and 

a higher rate of treatment. The use of BMPs by the FS and BLM would result in no adverse 

effects to water quality from soil erosion due to the implementation of Alternative J (Preferred 

Alternative). In the long-term (greater than five years), ground cover would increase in areas 

currently covered by dense juniper that are restored to sage steppe that would reduce potential 

soil erosion as the increase in ground cover would reduce erosion and sediment yield. This 

alternative would have the largest short-term disturbance and third lowest erosion potential from 

restoration activities. Alternative J (Preferred Alternative) would have the fourth greatest positive 

long-term increase in ground cover due to the area and rate of restoration. 

Page 26 



 

    

 

   

 

 

Final Environmental Impact Statement	 Sage Steppe Ecosystem Restoration 

1.7.11	 ISSUE 11 – NATIVE AMERICAN CULTURAL RESOURCES AND 

ACTIVITIES 

Issue Statement:  The short and/or long term vegetative changes created by restoration 

treatments may have effects on the integrity of Native American cultural resources.  These 

vegetation changes may also have effects on Native American cultural practices and the 

gathering of traditional foods, such as the loss of habitat for culturally important wildlife and 

plant species. Native Americans also expressed concern that prescribed fire at a large scale 

may have adverse impacts to air quality. 

1.7.11.1 Native American Cultural Resources and Activities 

Important cultural values in the Analysis Area include Native American prehistoric sites and 

artifacts, historic sites and structures, and traditional Native American uses.  Culturally important 

wildlife species to Native Americans in the Analysis Area include jackrabbits, yellow-bellied 

marmots, which the Native Americans referred to as groundhogs, and porcupines. The Native 

American band name of the Fort Bidwell Tribe is Gidutikad, which they translate as groundhog 

eaters. This name reflects the importance of that food source to that tribe (Meza pers. Comm. 

2008). Native American Tribes indicate that there used to be large rabbit drives with a harvest 

that provided enough for all people in the Tribes. Tribes believe that the populations of rabbits, 

groundhogs/marmots and porcupines have declined because of the conversion of sagebrush land 

to agriculture and other losses of sagebrush habitats. 

Important plant species to Native Americans include Epos and juniper.  Epos (Perideridia 

spp.) roots are dug for food, generally in the spring, lasting for about a month. Some specific epos 

fields in the Analysis Area are currently being used.  Smaller fields that are used by various 

Native American families are also present throughout the Analysis Area.  Various spiritual and 

cultural practices use juniper trees or portions of them.  Specific juniper stands and/or trees are 

also used throughout the Analysis Area for Native American spiritual and cultural practices, and 

juniper berries and leaves are important culturally for a variety of uses.  Juniper is also a source of 

firewood. 

Although it is highly likely that Native American cultural sites would be protected for all 

alternatives with the implementation of specific guidelines, all alternatives would still have a risk 

of disturbing cultural resources while implementing the proposed activities.  The types of risks by 

restoration method are common to all alternatives and are described in Chapter 4.  

All alternatives would maintain over 124,000 acres of dense juniper across the Focus Area on 

FS and BLM administered lands.  As implementation proceeds, the density of juniper would 

continue to increase in untreated areas. Additionally, treated areas would have new juniper 

seedlings, as occurred prior to Anglo settlement.  Old growth juniper would be preserved through 

a Design Standard (Section 2.4.4 Old Growth Juniper). The area of juniper remaining under all 

alternatives would be more than adequate to provide for the traditional Native American uses of 

juniper, including juniper berries, leaves, and firewood.   
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Alternative A (Current Management) would have a minimal risk of adverse effects to Native 

American cultural resources due to the relatively small area treated per year.  Under Alternative 

A, the restoration areas are very small compared to the sage steppe Focus Area and they would 

likely not increase the populations of jackrabbits, groundhogs/marmots or Porcupines.  Overall, 

the restoration treatments would be positive for sage obligate species and negative for juniper 

woodland species. 

Alternative A does not propose any restoration treatments within epos gathering areas.  

However, the lack of substantial restoration would mean that juniper would continue to increase 

in density across the area and could lead to reduced epos production due to competition with 

juniper for nutrients and water. 

Alternative B would pose a moderate risk of adverse effects to Native American cultural 

resources. The BLM and FS are currently working on research to aid in the protection of cultural 

resources from the potential effects of restoration treatments.  The results of those efforts may 

yield some different approaches that would reduce the risks of adverse effects from sage steppe 

restoration treatments, particularly given the long timeframe for completion of the activities.   

For Alternative B, C, D, E and J, the restoration treatments cover a large area so they would 

likely create better habitat for sage obligate species within the sage steppe Focus Area.  Overall, 

the restoration treatments would be positive for sage obligate species and negative for juniper 

woodland species.  The effects of the proposed restoration treatments would have a positive effect 

on population trends of jackrabbits because restoration would increase their food sources, a 

variety of herbs and shrubs (Section 3.8.6.1 Jackrabbits). The effects of the proposed restoration 

treatments would have a positive effect on population trends of groundhogs/marmots because 

restoration would increase their food sources, grass, leaves, flowers, fruit, grasshoppers, and bird 

eggs (Section 3.8.6.2 Groundhog/Yellow-bellied Marmot) and would also provide more openings 

around rock piles. Porcupine populations would likely remain stable following restoration 

treatments. They are associated with woodlands, although not exclusively, so removal of juniper 

trees would reduce that habitat component, however their food sources in the spring; leaves, twigs 

and green plants, would increase.  Therefore porcupines would experience a change due to 

restoration treatments would have negative and positive aspects.  Alternatives B, C, D and E 

would have an overall positive effect on the populations of culturally important animals. 

Alternative B would have some risk of damage to epos areas but also have the positive effects 

of restoring these areas so that increases in juniper density does not further reduce the ability of 

the area to grow Epos.  The treatments in Epos areas would have some short-term impacts but 

should provide positive long-term effects. 

Alternative C would have very similar effects to Alternative B.  However, because this 

alternative has a slower initial rate of restoration, more of the area may be able to be restored 

under improved approaches for the protection of cultural resources, therefore reducing the risk 

compared to Alternative B.  The effects of Alternative C on Epos gathering areas would be the 
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same as Alternative B.  The lower rate of restoration in the first two decades may allow for more 

thorough consultation, monitoring and adjustments of restoration techniques.  

Alternatives D and J would have very similar types of effects as Alternative B.  However, 

because these alternatives have a smaller percentage of fire use and a slower initial rate of 

restoration, the risk of effects is less. Additionally, more of the area may be able to be restored 

under improved approaches for the protection of cultural resources, therefore reducing the risk 

compared to Alternative B.  The effects of Alternatives D and J on Epos gathering areas would be 

the same as Alternative B.  The lower rate of restoration in the first two decades may allow for 

more thorough consultation, monitoring and adjustments of restoration techniques. 

Alternative E would have very similar types of effects as Alternative B.  However, because 

this alternative has a smaller percentage of fire use restoration, more of the area may be able to be 

restored under improved approaches for the protection of cultural resources, therefore, reducing 

the risk compared to Alternative B. This alternative would have the most positive effect on the 

populations of culturally important animals due to having the fastest restoration rate.  The effects 

of Alternative E on Epos gathering areas would be essentially the same as Alternative D. 

1.7.11.2 Air Quality 

The level of emissions generated by Alternative A (Current Management) would be expected to 

remain within acceptable state and federal standards and result in a negligible probability of 

impacts. Class 1 airsheds would not be impacted from smoke generated from prescribed fire 

activities. 

Alternative B would have the largest emissions of any of the alternatives, except for Decade 4 

in Alternative E. The direct effects of the prescribed fires would be an increase the amount of 

smoke in the air during burning. Smoke would remain in the airshed for a relatively short time, 

generally not more then a few days.  Smoke production would be dispersed, because although 

simultaneous events would be occurring on a single day, they would be required to be far enough 

apart to maximize dispersion.  Based upon the evaluation criteria, there is a moderate probability 

that smoke generated from prescribed fires would have significant effects on air quality, however 

the effects would be short-term (24-hours in duration). 

Alternative B is the only alternative that would pose a moderate probability of impacts 

throughout the entire 40-year implementation period.  Because of how potential air quality 

impacts are controlled through the regulatory process, adverse impacts would not be allowed to 

occur. Instead, the regulatory process would impose restrictions that have the potential to reduce 

the proposed rate of prescribed burning, which would slow down the rate of restoration.  This 

alternative would have the greatest likelihood of delays in the implementation of the fire use 

restoration. 

Alternative C would have the second lowest emissions produced for any of the alternatives 

during the first two decades.  During the last three decades, however, the emissions would match 

those of Alternative B, and other than a three-year period in Alternative E, are the highest 
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emissions produced by the alternatives.  The direct effects of the prescribed fires would be an 

increase the amount of smoke in the air during burning.  Smoke would remain in the airshed for a 

relatively short time, generally not more then a few days.  Smoke production would be dispersed, 

because although simultaneous events would be occurring on a single day, they would be 

required to be far enough apart to maximize dispersion.  Based upon the evaluation criteria, there 

is a slight to low probability during the first two decades and a moderate probability during the 

last three decades that smoke generated from prescribed fires would have significant effects on air 

quality, however the effects would be short-term (24-hours in duration). 

Alternative D emissions are the third lowest of the alternatives.  The direct effects of the 

prescribed fires would be an increase the amount of smoke in the air during burning.  Smoke 

would remain in the airshed for a relatively short time, generally not more then a few days.  

Smoke production would be dispersed, because although simultaneous events would be occurring 

on a single day, they would be required to be far enough apart to maximize dispersion.  Based 

upon the evaluation criteria, there is a slight to low probability during the first two decades and a 

low probability during the next two decades that smoke generated from prescribed fires would 

have significant effects on air quality, however the effects would be short-term (24-hours in 

duration). 

Alternative E would generate higher emissions than Alternative D but for a shorter time.  The 

direct effects of the prescribed fires would be an increase the amount of smoke in the air during 

burning. Smoke would remain in the airshed for a relatively short time, generally not more then a 

few days.  Smoke production would be dispersed, because although simultaneous events would 

be occurring on a single day, they would be required to be far enough apart to maximize 

dispersion. Based upon the evaluation criteria, there is a low probability during the first two 

decades and a moderate probability during the next two decades that smoke generated from 

prescribed fires would have significant effects on air quality, however the effects would be short-

term (24-hours in duration). 

Alternative J (Preferred Alternative) emissions are the second lowest of the alternatives.  The 

direct effects of the prescribed fires would be an increase the amount of smoke in the air during 

burning. Smoke would remain in the airshed for a relatively short time, generally not more then a 

few days.  Smoke production would be dispersed, because although simultaneous events would 

be occurring on a single day, they would be required to be far enough apart to maximize 

dispersion. Based upon the evaluation criteria, there is a slight probability during the first two 

decades and a low probability during the next three decades that smoke generated from prescribed 

fires would have significant effects on air quality, however the effects would be short-term (24

hours in duration). 

Page 30 



 

   

 

 

Final Environmental Impact Statement	 Sage Steppe Ecosystem Restoration 

1.7.12	 ISSUE 12 – PRESCRIBED FIRE AND WILDLAND FIRE USE 

IMPLEMENTATION 

Issue Statement:  Burning on this scale may not be practical, particularly when 

environmental consequences and tactical reasonableness, such as smoke emissions and burn 

windows, are fully weighed. 

Alternative A includes approximately eight project-level prescribed fire projects over 

approximately 3,900 acres per year. This amount of prescribed fire would be within the 

combined agencies’ (BLM and FS) current capability to complete these projects.  Therefore, there 

would be no additional impact on resources required for Alternative A.  

Alternative B would restore 24,300 acres per year with fire use, requiring 49 prescribed fires 

each year through the first four decades in the planning period.  The current capability of FS and 

BLM resources is approximately 24 prescribed fires each year.  Therefore, this alternative would 

require additional resources to complete the remaining 25 burns annually. 

Alternative C would restore approximately 12,150 acres annually with fire use during 

Decades 1 and 2, requiring 24 prescribed fire projects each year throughout the first 20 years.  

Beginning in Decade 3 to the end of the planning period, a doubling of treatments would require 

an estimated 49 prescribed fires per year.  The current capability would be adequate during 

Decades 1 and 2, but would require the use of additional resources outside the Focus Area to 

accomplish an additional 24 burns per year in Decades 3-5. 

Alternative D would restore an estimated 14,400 acres annually with fire use during Decades 

1and 2, requiring approximately 29 prescribed fire projects each year throughout the first 20 

years. Resources from outside the Analysis Area would be required to complete five fires per 

year for the first two decades.  Beginning in Decade 3 to the end of Decade 4, approximately 41 

prescribed fires each year would require additional resources to complete 17 fires per year.   

Alternative E would restore an estimated 19,153 acres annually with fire use during Decades 

1and 2, requiring approximately 38 prescribed fires each year during the first 20 years.  

Additional resources from outside the Analysis Area would be required to complete 14 of those 

prescribed fires per year for the first two decades.  Annual prescribed fires on 24,000 acres in 

Decade 3 would require the implementation of 48 prescribed fires, requiring additional resources 

to complete 24 fires per year.  In Decade 4, there would be approximately 49 annual prescribed 

burns conducted over the first three years in this decade.  These burns would require additional 

resources to complete 25 fires per year.   

Alternative J (Preferred Alternative) would restore an estimated 7,200 acres annually with 

prescribed fire during Decades 1and 2, requiring approximately 14 prescribed fire projects each 

year throughout the first 20 years. The level of prescribed burning for the first two decades is 

within the current agency capability.  Beginning in Decade 3 to the end of Decade 5, 

approximately 41 prescribed fires each year would require additional resources to complete 17 

fires per year. 
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1.7.13 ISSUE 13 – LOCAL ECONOMICS 

Issue Statement:  The Proposed Action, with its heavy emphasis on prescribed fire and 

wildland fire use, has not considered treatment costs and local socio-economics, including 

opportunities for employment. 

A socio-economic analysis has been completed to compare the alternatives, including treatment 

costs and local employment opportunities.  Alternative E would require the most labor for 

implementing mechanical treatments and has the potential to result in the most beneficial effects 

on the regional and local economies. Alternative E has the second highest personnel 

requirements for implementing prescribed burns.  However, Alternative E would have the 

greatest short-term impact on the livestock sector of the local economy, resulting in an annual 

loss of nine jobs for the time (two to five years) needed to rest some range allotments.  In terms of 

short-term economic impacts to the livestock sector, Alternatives B and C would have the lowest 

impacts, followed by Alternatives D and J.  For all alternatives, except Alternative A (Current 

Management), the number of jobs created through mechanical treatment and prescribed fire 

would offset the job losses from resting AUMs. 
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Chapter 2. Alternatives, Including the Proposed 
Action 

2.1 Introduction __________________________________ 
This chapter describes and compares the alternatives considered for the Sage Steppe Ecosystem 

Restoration Strategy. It includes a description and map of each alternative considered.  This 

section also presents the alternatives in comparative form.  The comparison in this chapter can be 

combined with the issues comparison in Chapter 1 to sharply define the differences between each 

alternative and provide a clear basis for choice among options by the decision maker and the 

public. Alternative comparisons are presented both for the design of the alternatives and the 

environmental, social and economic effects of implementing each alternative.  

2.2 Description of Restoration Methods______________ 
To meet the purpose and need, there are three different methods that are proposed to achieve sage 

steppe restoration: mechanical restoration, fire use, and hand restoration.  The degree to which 

each of these methods is used varies between alternatives, as does the rate of restoration. Some of 

these methods could be used in combination. For example, some restoration areas might benefit 

from mechanical restoration followed by prescribed fire to reduce the woody debris left after the 

mechanical treatment. 

2.2.1 MECHANICAL RESTORATION 

Mechanical restoration involves the use of heavy machinery to physically remove Western 

juniper. There are several different kinds of mechanical restoration approaches and all can 

achieve similar results on the landscape.  Mechanical restoration techniques that have previously 

been employed in the area, and are expected to be used in implementing the alternatives, include 

the following: 

� Tracked feller-buncher machines.  These machines would snip off the juniper trees and put 

them into a chipper that is pulled behind the feller-buncher.  After the chip bin is full, the 

chips are augured into a tractor-trailer for transportation off site.  

� Rubber-tired feller-buncher machines. These machines would cut the juniper trees and 

transport them to a landing area or pile them for skidding to the landing.  Rubber tired 

skidders can then be used to transport the juniper to the landing areas, as needed. At the 

landings, the juniper trees are processed into chips and hauled away or limbed and just the 

boles hauled away, depending on the intended use for the material. 
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� Trees may be cut by the above methods but left on ground instead of transported off-site.  

� The above methods can be combined and tailored specifically for site conditions, availability 

of machinery, economic conditions, and other factors. 

The mechanical methods of restoration could generate slash in quantities that would require 

treatment.  In these cases, the material would be piled and burned to minimize impacts to 

sagebrush. Mechanical methods have the benefit of minimal impacts to sagebrush because they 

would not kill them as prescribed fire would.  

2.2.2 FIRE USE 

Fire use includes both the use of prescribed fire and naturally caused fire to achieve restoration 

objectives. Young Western juniper is not fire-tolerant and therefore, in favorable conditions, fire 

can be used to remove young juniper from a site. Prescribed fire would be used where enough 

fuel exists to carry a fire, where a fire can be managed successfully, and where conditions are 

good for achieving restoration objectives of removing juniper from the site. Naturally caused 

wildland fires would be allowed to burn to achieve restoration objectives in areas, and under 

conditions, where the wildland fires can be managed. Following a fire, it is expected that most of 

the juniper would be dead but as snags would remain standing for up to several decades.  

Fire use would also kill sagebrush because, like juniper, it is not fire tolerant.  Burned areas 

also have a greater potential for invasion by non-native plant species than areas restored using 

mechanical or hand treatment methods. Burned areas would require monitoring and control to 

prevent spread of invasive species. 

2.2.3 HAND RESTORATION 

Hand restoration is the most labor intensive method of restoration and would generally be 

accomplished by crews with chainsaws cutting down juniper. The trees would then be piled for 

burning or yarded to areas where trucks or skidders can reach them. This method would be used 

in the most environmentally sensitive areas or in areas where it is not feasible to use fire or 

mechanical means. 

The benefit of hand restoration is that sensitive areas, such as those that include riparian 

areas, aspen trees, etc. can be treated with beneficial results. The disposal of the juniper trees and 

associated slash is a challenge for hand restoration because, once cut down, they cannot be moved 

easily by hand. This material would generally be piled and burned, or left on site.  
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2.3 Alternatives Considered in Detail ________________ 
The FS and BLM developed four alternatives for the Draft EIS, not including the Current 

Management Alternative.  These alternatives included the Proposed Action, and three other 

alternatives that were developed in response to Significant Issues raised by the public. The 

Significant Issues are discussed in more detail in Chapter 1. Following review and consideration 

of the comments on the Draft EIS, an additional alternative (Alternative J). Alternative J 

(Preferred Alternative) was added to address the concerns that Alternatives D and E would 

proceed to quickly without adequate time to monitor and adjust, similar to Alternative C. That 

concern combined with the view of many commentors that Alternative D has a more positive mix 

of mechanical treatment and fire use. Commentors expressed concerns that Alternative C relied 

too heavily on fire use and therefore would be difficult to implement, due to both uncertain 

results and the lack of agency resources to complete the fire use projects. Therefore, Final EIS 

analyzes six alternatives in detail: the Current Management alternative, the Proposed Action, and 

three additional alternatives. 

The alternatives restore different proportions of the sage steppe ecosystem within the Focus 

Area (Table 5). The remainder of the dense Western juniper is either on slopes greater than 30 

percent, or is lower density. The differences in restoration treatments by treatment type and acres 

are shown on Table 6. The Western juniper with canopy cover greater than 20 percent in Table 5 

is the same category as the dense juniper identified in Table 6. Similarly, the Western juniper 

with canopy cover between six and 20 percent in Table 5 is the same category as the less juniper 

identified in Table 6   

Table 5. FS and BLM Treatment of Western Juniper by Canopy Cover by Alternative. 

Western Juniper Area in the  Alt. A Alts. B & C Alts. D, E and J 
canopy cover Analysis Area Treatment Area Treatment Area Treatment Area 

(%) (acres) (acres) (acres) (acres) 

1-5 

6-20 

>20 

Total 

845,100 

900,400 

433,300 

2,178,800 

77,400 

116,100 

56,500 

250,000

 388,700 

583,000 

282,500 

1,254,200 

387,900 

581,900 

282,500 

1,252,300 
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Table 6.  Acres of FS and BLM Restoration Treatments by Alternative 

Alternative A Alternative B Alternative C 
Alternatives 
D, E and J 

Mechanical Restoration1 

Dense Juniper 
Areas 

Less Dense 
Juniper Areas 

Isolated Juniper 
Areas 

Total Mechanical 

32,500 acres 

0 acres 

16,000 acres 

48,500 acres 

163,700 acres 

0 acres 

79,000 acres 

242,700 acres 

163,700 acres 

0 acres 

79,000 acres 

242,700 acres 

163,700 acres 

272,600 acres 

79,000 acres 

515,300 acres 

Fire Use2 

Inside Wildland 
Urban Interface 
(WUI) 

Inside WUI 
deferred 

Outside WUI 

Outside WUI 
deferred 

Total Fire Use 

16,000 acres 

0 acres 

177,500 acres 

0 acres 

193,500 acres 

80,100 acres 

0 acres 

891,600 acres 

0 acres 

971,700 acres 

59,200 acres 

20,900 acres 

749,100 acres 

142,500 acres 

971,700 acres 

34,200 acres 

13,700 acres 

540,400 acres 

108,900 acres 

697,200 acres 

Hand Treatment3 8,000 acres 39,800 acres 39,800 acres 39,800 acres 

Total Treatment 
Acres 

250,000 acres 1,254,200 acres 1,254,200 acres 1,252,300 acres 

1Mechanical Restoration areas have the following characteristics: 
<30% slope 
Dense juniper areas have >20% canopy closure and are <1 mile from existing roads 
Less dense juniper areas have 6-20% canopy closure and are <1 mile from existing roads 
Isolated juniper areas have >20% canopy closure and are greater than 1 mile from existing roads 

2Fire Use Restoration areas have the following characteristics: 
<20% juniper canopy closure 
WUI – Wildland Urban Interface areas 
Deferred – special wildlife areas that are deferred from fire use for the first 20 years 

3Hand Treatments areas have the following characteristics: 
>20% juniper canopy closure and >30% slope 
Hand treatments are associated with resources such as: 

Within 100 feet of seasonal drainages
 
 
Cultural/Archaeological sites if compatible with values present 
 

Sensitive habitats
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2.3.1 ALTERNATIVE A (CURRENT MANAGEMENT) 

Alternative A, the Current Management alternative, would use existing plans to continue to guide 

management of the Analysis Area. Although there is no explicit BLM or FS policy regarding rest 

following treatment, it is generally required under Current Management practices.  The current 

rate of restoration would be expected to continue for the next 40-50 years at approximately 5,000 

acres per year of restoration within the Focus Area. The mix of restoration methods would be 

similar to the Proposed Action, with about 19 percent of the area restored by mechanical 

methods; 78 percent using fire; and three percent using hand treatments.  A total of 250,000 acres 

would be restored over 50 years under this alternative.  

2.3.2 ALTERNATIVE B (PROPOSED ACTION) 

The Proposed Action (Alternative B) proposes to restore more than 30,000 acres per year for 

approximately 40 years. It is anticipated that about 19 percent of the area would be restored by 

mechanical methods; 78 percent would use fire; and three percent would use hand treatments 

(Figure 7). Mechanical and hand treatments could yield raw material for potential commercial 

use. A total of over 1.2 million acres would be restored over 40 years (Table 6).  The majority of 

restoration treatments would take place on the Modoc National Forest, and Alturas, Eagle Lake 

and Surprise Field Offices (Table 7).  A relatively small area of restoration would take place on 

the Klamath National Forest and very small amounts of restoration would take place on the 

Shasta-Trinity National Forest and Redding Field Office.  

The restoration would increase the area of sagebrush and grassland dominated sage steppe 

habitat over time, and reduce the density of Western juniper in the sage steppe ecosystem.  The 

restoration could create more diverse vegetative conditions potentially leading to an increase in 

the sagebrush and grassland dependent species populations.  The restored areas would be rested 

from domestic livestock grazing until site-specific objectives are met. For prescribed burning, an 

additional one year of rest preceding the activities would be generally required to provide the fine 

fuels necessary to facilitate burn treatments.  These rest periods would have an impact to the local 

livestock industry throughout the life of this project. 

A Monitoring and Adjustment Approach would be used to test the effectiveness of different 

restoration methods and associated vegetative response. Based upon this monitoring, the pace and 

methods of restoration would be adjusted as appropriate. The approach to restoration in 

Alternative B would include systematic monitoring of results.  Based upon the monitoring, 

adjustments would be made to the restoration methods, and future restoration projects would 

reflect those adjustments. 
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Table 7.  Alternative B Restoration Treatments by Agency (FS and BLM)1 

Shasta- Eagle 
Klamath Modoc Trinity Alturas Lake Redding Surprise 
National National National Field Field Field Field 
Forest Forest Forest Office Office Office Office 

Mechanical Restoration 

Dense Juniper Areas 2,770 46,270 20 78,580 28,430 270 7,360 

Less Dense Juniper 
- - - - - - -

Areas 

Isolated Juniper Areas 1,060 50,340 - 7,390 6,730 560 12,920 

Total Mechanical 3,830 96,610 20 85,970 35,160 830 20,280 

Fire Use 

Inside Wildland Urban 
Interface (WUI) - 40,150 - 30,010 320 - 9,620 

Inside WUI deferred - - - - - - -

Outside WUI 24,910 266,380 2,420 222,530 207,540 1,570 166,250 

Outside WUI deferred - - - - - - -

Total Fire Use 24,910 306,530 2,420 252,540 207,860 1,570 175,870 

Total Treatment 
Acres2 28,740 403,140 2,440 338,510 243,020 2,400 196,150 

1Please see footnotes for Table 6 for details on treatments. 
 


2Total treatment acres do not include hand treatments of 39,800 acres for all agencies total. 
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2.3.3 ALTERNATIVE C 

Theme – This alternative would proceed more slowly and cautiously with restoration activity 

than the Proposed Action. A Monitoring and Adjustment Approach would be used to test the 

effectiveness of different restoration methods and associated vegetative response. Based upon this 

monitoring, the pace and methods of restoration would be adjusted as appropriate before 

increasing the restoration rate to match the Proposed Action. 

This alternative would restore about 15,000 to 19,000 acres annually for the first two decades, 

fewer than Alternative B (Proposed Action) because some of the Focus Area within critical sage-

grouse, mule deer and pronghorn antelope habitat (Figure 8 and Table 6) would be deferred until 

the third decade and later. The restoration methods and Focus Area would be the same as those 

for the Proposed Action.  The majority of restoration treatments would take place on the Modoc 

National Forest, and Alturas, Eagle Lake and Surprise Field Offices (Table 8).  A relatively small 

area of restoration would take place on the Klamath National Forest and very small amounts of 

restoration would take place on the Shasta-Trinity National Forest and Redding Field Office. 

For the first decade, the annual restoration rate would be approximately 50 percent of each 

restoration method in the Proposed Action. Total area of restoration would be approximately 

15,000 acres per year for the first decade. For the second decade, it is assumed that the 

restoration rate for mechanical methods would equal the Proposed Action, but that the fire use 

rate would remain at half. The second decade restoration rate would be approximately 19,000 

acres per year. Beyond the second decade, the rate of restoration would equal that of the 

Proposed Action of approximately 30,000 acres per year.  This buildup in restoration rates 

assumes that monitoring has validated implementation of the restoration methods.  In 40 years 

fewer acres would be restored as compared to the Proposed Action.  An additional 10 years, or 50 

years in total, would be required to complete restoration in all of the Focus Area under this 

alternative. It is expected that this approach would create greater certainty regarding the results 

over time.  Alternative C would defer a more aggressive restoration rate until such a time as 

monitoring validates the increased rate.  

Page 40 





 

 

 

 
  

 

        

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Table 8.  Alternative C Restoration Treatments by Agency (FS and BLM)1 

Shasta- Eagle 
Klamath Modoc Trinity Alturas Lake Redding Surprise 
National National National Field Field Field Field 
Forest Forest Forest Office Office Office Office 

Mechanical Restoration 

Dense Juniper Areas 2,770 46,270 20 78,580 28,430 270 7,360 

Less Dense Juniper 
- - - - - - -

Areas 

Isolated Juniper Areas 1,060 50,340 - 7,390 6,730 560 12,920 

Total Mechanical 3,830 96,610 20 85,970 35,160 830 20,280 

Fire Use 

Inside Wildland Urban 
Interface (WUI) - 22,280 - 26,980 320 - 9,620 

Inside WUI deferred - 17,870 - 3,030 - - -

Outside WUI 24,910 204,380 2,420 211,010 171,370 1,570 133,440 

Outside WUI deferred - 62,000 - 11,520 36,170 - 32,810 

Total Fire Use 24,910 306,530 2,420 252,540 207,860 1,570 175,870 

Total Treatment 
Acres2 28,740 403,140 2,440 338,510 243,020 2,400 196,150 

1Please see footnotes for Table 6 for details on treatments. 
 


2Total treatment acres do not include hand treatments of 39,800 acres for all agencies total. 
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2.3.4 ALTERNATIVE D 

Theme – Alternative D emphasizes restoration methods to retain the sagebrush component, have 

lower risks of invasive species spread due to less area restored with fire, and potentially require 

less agency resources to implement.  This alternative reduces the amount of fire use (from 78 

percent to 56 percent) and increases the amount of mechanical restoration (from 19 percent to 41 

percent) as compared to the Proposed Action (Figure 9 and Table 6).  The majority of restoration 

treatments would take place on the Modoc National Forest, and Alturas, Eagle Lake and Surprise 

Field Offices (Table 9).  A relatively small area of restoration would take place on the Klamath 

National Forest and very small amounts of restoration would take place on the Shasta-Trinity 

National Forest and Redding Field Office. 

There are a number of Significant Issues, which include concerns that fire use would not 

achieve resource and restoration objectives with acceptable results.  This alternative reduces the 

area of fire use and increases the area of mechanical restoration as compared to the Proposed 

Action.  Alternative D restores 28,000 acres per year for the first two decades.  The restoration 

rate then increases to 34,000 acres per year for the third and fourth decades.  The differences in 

the restoration rates is a result of deferring critical sage-grouse, mule deer and pronghorn antelope 

habitat from restoration with fire use for the first two decades.  Alternative D would take 

approximately 40 years to restore all of the Focus Area.  The overall extent of restoration of the 

Focus Area in the Proposed Action would be similar for this alternative.  However, some of the 

restoration areas that would be burned in the Proposed Action would be mechanically restored in 

this alternative. 

This alternative would also incorporate the Monitoring and Adjustment Approach described 

in Alternative B.  It would not, however, include the reduction in restoration rate specified in 

Alternative C. 

2.3.5 ALTERNATIVE E 

Theme – Alternative E differs from the Proposed Action by increasing the restoration rate in 

order to more fully respond to the purpose and need.  This alternative would target mechanical 

treatment at nearly double the restoration rate of the Proposed Action.  Alternative E, similar to 

Alternative D, would emphasize mechanical restoration methods and less extensive use of fire 

treatments. Mechanical restoration would retain the sagebrush component.  This would have a 

lower risk of invasive species spread, and would potentially require fewer agency resources to 

implement.  

Overall, this alternative would increase the annual restoration rate over all other alternatives.  

This alternative would reduce the area of fire use for restoration (from 78 percent to 56 percent) 

and increase the amount of mechanical restoration (from 19 percent to 41 percent) compared to 

the Proposed Action.  The majority of restoration treatments would take place on the Modoc 
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National Forest, and Alturas, Eagle Lake and Surprise Field Offices (Table 9).  A relatively small 

area of restoration would take place on the Klamath National Forest and very small amounts of 

restoration would take place on the Shasta-Trinity National Forest and Redding Field Office. 

This alternative would restore 37,000 acres per year for the first two decades, then the 

restoration rate would increase to approximately 42,000 acres per year for the third decade. The 

mechanical restoration would be completed by the end of the third decade. About 24,000 acres 

per year of fire use restoration would continue for three years into the fourth decade.  The primary 

reason that fire use continues after the mechanical restoration would be completed is to decrease 

the potential for air quality impacts.  The other differences in the restoration rates is a result of 

deferring critical sage-grouse, mule deer and pronghorn antelope habitat from restoration with 

fire use for the first two decades.  Alternative E would take approximately 33 years to restore all 

of the Focus Area.  

This alternative would also incorporate the Monitoring and Adjustment Approach described 

in Alternative B. It is anticipated that this monitoring will validate the aggressive restoration rate.  

2.3.6 ALTERNATIVE J (PREFERRED ALTERNATIVE) 

Theme – Alternative J (Preferred Alternative) would proceed more slowly and cautiously with 

restoration activity than the Proposed Action, similar to Alternative C.  As in all alternatives, a 

Monitoring and Adjustment Approach would be used to test the effectiveness of different 

restoration methods and associated vegetative response. Based upon this monitoring, the pace and 

methods of restoration would be adjusted as appropriate before increasing the restoration rate to 

match Alternative D. Alternative J (Preferred Alternative) would use restoration methods to retain 

the sagebrush component, have lower risks of invasive species spread due to less area restored 

with fire, and potentially require less agency resources to implement, similar to Alternative D. 

Similar to Alternative D and E, this alternative reduces the area of fire use and increases the 

area of mechanical restoration as compared to the Proposed Action. This shift in restoration 

treatments addresses a number of Significant Issues, which include concerns that fire use would 

not achieve resource and restoration objectives with acceptable results.  

Alternative J (Preferred Alternative) would restore about 14,000 to 21,000 acres annually for 

the first two decades, fewer than Alternative B (Proposed Action) because some of the Focus 

Area within critical sage-grouse, mule deer and pronghorn antelope habitat (Figure 8 and Table 6) 

would be deferred until the third and fourth decades.  The restoration methods and Focus Area 

would be the same as those for Alternatives D and E. 

The approach to restoration in Alternative J (Preferred Alternative) would include systematic 

monitoring of results. Based upon the monitoring, adjustments would be made to the restoration 

methods, and future restoration projects would reflect those adjustments. 

For the first decade, the annual restoration rate would be approximately 50 percent of each 

restoration method in Alternative D. Total area of restoration would be approximately 14,000 
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acres per year for the first decade. For the second decade, it is assumed that the restoration rate 

for mechanical methods would equal Alternative D, but that the fire use rate would remain at half. 

The second decade restoration rate would be approximately 21,000 acres per year.  Beyond the 

second decade, the rate of restoration would equal that of Alternative D of approximately 34,000 

acres per year. This buildup in restoration rates assumes that monitoring has validated 

implementation of the restoration methods. In 40 years fewer acres would be restored as 

compared to the Proposed Action and Alternative D.  An additional seven years, or 47 years in 

total, would be required to complete restoration in all of the Focus Area under Alternative J 

(Preferred Alternative).  It is expected that this approach would create greater certainty regarding 

the results over time.  Alternative J (Preferred Alternative) would defer a more aggressive 

restoration rate until such a time as monitoring validates the increased rate.  

Table 9.  Alternatives D, E and J Restoration Treatments by Agency (FS and BLM)1 

Shasta- Eagle 
Klamath Modoc Trinity Alturas Lake Redding Surprise 
National National National Field Field Field Field 
Forest Forest Forest Office Office Office Office 

Mechanical Restoration 

Dense Juniper Areas 2,770 46,270 20 78,580 28,430 270 7,360 

Less Dense Juniper 
Areas 10,000 70,350 1,250 102,610 64,430 350 23,610 

Isolated Juniper Areas 1,060 50,340 - 7,390 6,730 560 12,920 

Total Mechanical 13,830 166,960 1,270 188,580 99,590 1,180 43,890 

Fire Use 

Inside Wildland Urban 
Interface (WUI) - 13,620 - 12,710 260 - 7,610 

Inside WUI deferred - 11,920 - 1,780 - - -

Outside WUI 13,960 161,710 1,030 128,260 118,800 1,230 115,410 

Outside WUI deferred - 48,150 - 7,160 24,360 - 29,230 

Total Fire Use 13,960 235,400 1,030 149,910 143,420 1,230 152,250 

Total Treatment 
Acres2 27,790 402,360 2,300 338,490 243,010 2,410 196,140 

1Please see footnotes for Table 6 for details on treatments. 
 


2Total treatment acres do not include hand treatments of 39,800 acres for all agencies total. 
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2.4 Design Standards _____________________________ 
The Proposed Action (Alternative B) and all the alternatives except for the Current Management 

(Alternative A) would include the following Design Standards as part of the alternatives.  

2.4.1 CULTURAL RESOURCES 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 

California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 

provide management direction for cultural resources management based upon law, policy, and 

standards and guidelines. Additionally, these agencies have Programmatic Agreements with the 

California and Nevada Offices of Historic Preservation.  These agreements will be reviewed for 

potential modifications during site-specific project planning.  If those agreements cannot be 

adequately modified then new agreements would be drafted to guide the identification, treatment 

and protection of cultural/heritage resources during the implementation period.  

2.4.2 FIREWOOD GATHERING 

Firewood gathering is an important activity for many people in the Analysis Area.  Some people 

rely on firewood as a primary heating source for their houses. In addition, others use it as a 

recreational activity. The Modoc National Forest and Alturas Field Office will work with 

firewood gatherers to ensure that firewood gathering areas are available as appropriate during 

site-specific sage steppe restoration planning. 

One of the concerns regarding firewood gathering is that firewood cutters will target old 

growth juniper because it is more desirable. Firewood cutting policies have been revised, as 

necessary, to ensure that old growth juniper will not be cut during firewood gathering activities. 

These firewood cutting policies will include a combination of diameter limits, growth form (see 

2.4.5 Old Growth Juniper), and designated cutting areas to ensure that old growth juniper will not 

be taken during firewood gathering. It should be noted that just a diameter limit alone will not 

protect old growth juniper as a 18-inch DBH limit would leave approximately 43 percent of the 

old growth juniper available for cutting (Miller pers. Comm.). The restoration areas may be 

closed to firewood cutting following restoration treatments, or other measures implemented to 

retain old growth juniper (see 2.4.5 Old Growth Juniper). 

2.4.3 LIVESTOCK GRAZING MANAGEMENT PRACTICES 

Restoration approaches for all alternatives, including the Current Management alternative, 

involve various restoration treatments to remove juniper over substantial portions of the 

landscape. Any of these restoration methods, mechanical, fire use or hand restoration, would be 
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designed with the purpose of restoring the sage steppe ecosystem and the associated vegetative 

communities to mosaics similar to historic conditions.  

Rest from livestock grazing following treatment to allow the restorative processes to take 

place would be essential for these restoration methods to be successful. There are three principle 

reasons that rest from livestock grazing would be necessary: reestablishment of sage steppe 

vegetation, creating adequate understory for burning, and preventing establishment of non-native 

species (Miller et al. 2005 and Miller et al. 2007). The first and foremost need for rest from 

grazing is to ensure that newly established grass and forb species can become established with 

adequate crown and root structure.  Rest will be required following any treatment until site-

specific objectives have been met. In this ecosystem, experience and the science strongly indicate 

this to be a minimum of two growing seasons. Rest for longer periods may be required in 

situations where site conditions, the restoration method, and weather dictate.  

Rest from livestock grazing would also be required both before and after prescribed fire.  In 

order for fire to carry across a unit of the landscape designated for burning, there must be 

adequate ground cover of grass and forb species (i.e.: adequate plant height and herbaceous 

volume). This would most often add one year of pre-fire rest to a restoration area in addition to 

the required post-fire rest. 

Finally, if the plant species desired to accomplish sage-steppe restoration do not get the 

necessary rest time to become well established, they may not be able to successfully compete 

against invasive and noxious weed species, precluding achievement of the restoration objectives. 

The FS and the BLM will seek all opportunities to minimize the impacts on grazing 

permittees due to livestock removal to facilitate rest.  These efforts would include but not be 

limited to: 

� design of projects to minimize rest on non-treated acres 

� use vacant sheep allotments for cattle or sheep/cattle use for displaced livestock 

� temporary use of allotments that are vacant for other than resource protection 

� holding of permits voluntarily returned or acquired through administrative action for use by 

displaced livestock 

� development of other forms of “forage reserves” or “grassbanks”, both on and off federal and 

state land 

All restoration activities are also subject to current management policies and guidelines 

regarding livestock grazing. These policies and guidelines have been shown to be effective at 

improving range condition by insuring proper season, timing and duration of grazing based upon 

site-specific conditions. In the Analysis Area livestock commonly utilize juniper trees for shade, 

and where they seek shade, there can be a decrease in herbaceous vegetation and an increase in 

soil disturbance. During site specific project planning non-old growth juniper distribution will be 
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designed so that following sage steppe restoration treatments, livestock are not attracted to 

riparian, aspen or old growth juniper stands to meet their shade requirements. 

2.4.4 OLD GROWTH JUNIPER 

Old growth Western juniper trees are a natural component and play an important role in the sage 

steppe ecosystem and would be retained during sage steppe restoration. The intent of this Design 

Standard is to preserve those trees that were present at or before the mid-1800s for their many 

social and ecological values. Individual old growth trees in restoration areas would be identified 

using morphological characteristics (Miller et al. 2005). Characteristics of old growth juniper 

would include: 

� Rounded or unsymmetrical tops that may be sparse and contain dead limbs 

� Deeply furrowed, fibrous bark on the trunk that is reddish in color 

� Branches near the base of the tree that may be very large and covered with fruitcose lichens 

� Limited terminal leader growth on branches in the upper 25 percent of the canopy 

Restoration areas could become areas where firewood cutters looking for large juniper trees 

that may be old growth, could find them easier to access. Following treatment, restoration areas 

may be closed to firewood cutting, or other measures implemented, in order to retain old growth 

juniper as a natural component of the sage steppe ecosystem. 

In the Analysis Area livestock commonly utilize juniper trees for shade, and where they seek 

shade, there can be a decrease in herbaceous vegetation and an increase in soil disturbance.   

During site specific project planning non-old growth juniper distribution will be designed so that 

following sage steppe restoration treatments, livestock are not attracted to riparian, aspen or old 

growth juniper stands to meet their shade requirements. 

2.4.5 ROAD MANAGEMENT 

No new permanent roads would be constructed for the sole purpose of sage steppe restoration. 

Temporary roads would be used were appropriate and would be decommissioned following use. 

2.4.6 MONITORING AND ADJUSTMENT APPROACH 

Monitoring and Adjustment is a key Design Standard incorporated into each of the action 

alternatives for the Sage Steppe Ecosystem Restoration Strategy. Monitoring and Adjustment (or 

Adaptive Management) is a decision process that promotes flexible decision making that can be 

adjusted in the face of uncertainties as outcomes from management actions and other events 

become better understood. Careful monitoring of these outcomes both advances scientific 

understanding and helps adjust policies or operations as part of an iterative learning process.  This 

process also recognizes the importance of natural variability in contributing to ecological 
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resilience and productivity. It is not a “trial by error” process, but rather emphasizes learning 

while doing. It does not represent an end in itself, but rather a means to more effective decisions 

and enhanced benefits. 

Monitoring to be conducted under each of the action alternatives must be designed to provide 

data for the following purposes: 

� to evaluate progress toward achieving objectives; 

� to increase understanding of resource dynamics via the comparison of predictions against 

survey data; and 

� to enhance and develop models of resource dynamics as needed and appropriate. 

The accumulation of understanding and subsequent adaptation of management strategies 

depends on feeding monitoring and assessment results back into the decision making process.  

Scientists, managers and stakeholders should collaborate in an interdisciplinary assessment of 

what is known and what is learned about the system being managed.   

Monitoring and Adjustment for the Sage Steppe Ecosystem Restoration Strategy will occur at 

two levels, at the Programmatic Level and at the Site Specific Level.  The two levels of 

Monitoring and Adjustment are explained below. 

2.4.6.1 Programmatic Level Monitoring 

The agencies will complete an annual report to provide programmatic monitoring results for the 

Sage Steppe Ecosystem Restoration Strategy.  The programmatic monitoring report will provide 

information on those items listed below, as well as other information that may be determined 

necessary. 

� Acres within the Focus Area treated by jurisdiction and treatment 

� Number of sites monitored, broken down by project name, jurisdiction, along with the name 

of the individual who collected and summarized the data. 

� An estimate of the acres, and treatment type on private lands or other jurisdictions within the 

Focus Area. 

The annual report will also summarize: 

� For each site specific analysis area, the percentage of dense juniper remaining in the project 

area after treatment. 

� Compliance with old growth retention standard.   

2.4.6.2 Site Specific Level Monitoring 

The agencies will develop monitoring plans for site specific treatments that are part of the Sage 

Steppe Ecosystem Restoration Strategy. Each plan will include site specific objectives and the 

technique that will be used to monitor progress in meeting those objectives.  Monitoring will be 

conducted to determine, at a minimum: 
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� The amount of dense juniper to be retained in the project area 

� Old growth retention objectives 

� Noxious weed objectives 

� Desired vegetative cover and composition 

To be useful for decision making and evaluation, objectives must be site specific, measurable, 

achievable, results oriented, and include definite timeframes.  Each site specific monitoring plan 

that is developed will be made available to the public and other stakeholders to review and 

provide input during the NEPA process.   

2.4.6.3 Technical Advisory Committee 

A Technical Advisory Committee (TAC) will be established for the purpose of reviewing all 

monitoring information to determine if treatments or other management actions should be 

adjusted at the programmatic or site specific levels to better meet restoration objectives.   

The TAC will conduct an annual meeting of interested publics and other stakeholders to 

present the findings and recommendations for the programmatic and site specific levels of 

monitoring.  After receiving input from the public, recommendations for the programmatic and 

site specific levels of management will be finalized and forwarded to resource specialists and 

decision makers to consider when initiating future treatment projects. 

2.4.6.4 Examples of Adjustments 

As displayed above, there are two levels of Monitoring and Adjustment that are part of the 

Restoration Strategy. Examples for each follow. 

� An example of an adjustment that could occur at the programmatic level is reducing the pace 

of restoration based upon monitoring that shows that the agencies cannot accomplish the rate 

of restoration for various reasons including; lack of resources, need for additional rest from 

grazing at many types of restoration sites, and air quality restrictions on prescribed fire 

implementation. 

� An example of an adjustment that could occur at the site specific level is adding an additional 

growing season of rest from livestock grazing at specific sites that are not achieving 

restoration objectives for grass and forb cover following the initial two years of rest.  

2.4.6.5 Ongoing Projects that Assist Monitoring 

There are some ongoing site-specific projects that will aid the Monitoring and Adjustment 

Approach such as: 

� Camp Creek Paired Watershed Study – This project is currently underway in eastern Oregon, 

and is being run by Oregon State University Extension.  The objective is to try to determine if 

water quantity changes after removal of juniper.  
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� Oregon State University/Modoc National Forest “Regional Experiment to Evaluate the 

Effects of Fire and Fire Surrogate Treatments in the Sagebrush Biome”.  More information on 

this cooperative research project is available from the Modoc National Forest. 

2.5 Site-specific Planning Considerations ____________ 
This Restoration Strategy is programmatic in nature, therefore site-specific restoration projects 

are not proposed in this document.  Conditions on the ground will be determined during site-

specific decision-making and NEPA compliance documentation and will be used to select the 

most appropriate combination of restoration treatments to achieve sage steppe ecosystem 

restoration. Site-specific conditions will be determined through existing mapping, site 

reconnaissance and field surveys, as necessary. The following site-specific factors, and others, 

will influence the determination of the best restoration treatment options (Miller et al. 2007). 

� Fuel composition 

� Plant composition including: 

o	 Abundance of desirable species 

o	 Desirable fire sensitive species 

o	 Invasive species 

o	 Juniper woodland type 

� Ecological site risk and potential 

� Sensitive species 

� Overall objectives 

� Size of area to be treated 

� Liability and adjacency to other plant communities 

� Cost and resources 

� Social acceptability 

Based upon Miller et al. (2007), it is anticipated that most restoration sites in the Focus Area, 

have the capability for native vegetation to become reestablished from existing native seedbanks 

and native plants following restoration treatments. Site-specific planning would determine if 

native seeding or planting by the agencies is warranted.  

These factors and others will be considered before the selection of the most appropriate 

restoration treatment methods. An example of the site-specific considerations would be that 

Wyoming big sagebrush occupies drier sites that Mountain big sagebrush.  Wyoming big 

sagebrush sites therefore would take longer to respond to restoration treatments.  
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The Restoration Strategy is a landscape level approach that uses the sage steppe ecosystem 

vegetation mosaic as the desired condition. However, when site-specific projects are being 

proposed, approved and implemented, they will be designed to meet site-specific objectives. 

These objectives would be established during the development of the site-specific projects. The 

process for developing the site-specific objectives would likely include an interdisciplinary team 

site review, analysis of the existing vegetation, site capability; and expected changes in vegetation 

species and age class composition (ground cover and shrubs) from restoration activities. 

2.6 Sage Steppe Ecosystem Maintenance ____________ 
This Restoration Strategy presents the first phase of sage steppe restoration of the Focus Area. It 

is recognized that additional restoration activities and/or maintenance of restored areas may be 

required over time. Additional programmatic, landscape scale analysis may be undertaken at that 

time.  

2.7 Alternatives Considered but Eliminated from 
Detailed Study________________________________ 

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 

reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 

were not developed in detail (40 CFR 1502.14). Public comments received in response to the 

Proposed Action provided suggestions for alternative methods to achieve the purpose and need.  

Some of these alternatives were outside the scope of restoration of the sage-steppe ecosystem 

across the landscape, duplicative of the alternatives considered in detail, or determined to have 

components that would cause unnecessary environmental harm.  Therefore, a number of 

alternatives were considered, but dismissed from detailed consideration for reasons summarized 

below. 

2.7.1 ALTERNATIVE F – RESEARCH AND DEVELOPMENT 

This alternative differs from the Proposed Action by using a research and development approach.  

This approach would institutionalize a research, development and assessment program that would 

defer full implementation of restoration until agreed upon research design objectives are met. 

Forest Service Research Stations and universities would be involved in the design of this 

approach. It is estimated that less than 5,000 acres of research restoration would be conducted 

annually during the first decade. 

This alternative was dismissed from detailed consideration because agencies have sufficient 

current science and experience to support the Proposed Action. However, a Monitoring and 

Adjustment Approach was incorporated into Alternatives B, C, D, E and J.  In addition, 
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Alternatives C and J restores sage steppe at a slower rate than the other alternatives for the first 

two decades specifically to validate restoration treatment effectiveness.  

2.7.2 ALTERNATIVE G - INCREASED FIRE USE 

This alternative differs from the Proposed Action by primarily using fire as a restoration method.  

It is generally perceived by some commentors that fire use would have fewer environmental 

concerns than mechanical methods. Also, some comments stated that since a component of the 

purpose and need is to return natural fire regimes back to the landscape, fire use to achieve 

restoration results should largely be used to accomplish that objective. 

This alternative was dismissed from detailed consideration because those areas proposed for 

mechanical restoration in the Proposed Action do not exhibit the necessary vegetative conditions 

to effectively carry a fire. Additionally, it is not likely that this alternative could be implemented 

due to air quality impacts related to fire use at such a scale. 

2.7.3 ALTERNATIVE H – MECHANICAL RESTORATION ONLY 

This alternative differs from the Proposed Action by allowing only mechanical and hand 

restoration. This alternative would respond to the concerns about the impacts of prescribed fire 

on livestock grazing, wildlife, invasive species and air quality.  

This alternative was dismissed from detailed consideration because currently it is not 

anticipated that the agencies will have the financial resources to accomplish this level of 

restoration using only mechanical and hand treatments.  In addition, this alternative would not 

restore a fire disturbance regime to the sage steppe ecosystem, one of the objectives in the 

purpose and need. 

2.8 Comparisons of Alternatives____________________ 
Chapter 1 – Significant Issues provides a summary of the effects of implementing the alternatives 

on the Significant Issues. Table 10 provides a summary of the other effects that are analyzed as 

part of this FEIS. Information in Table 10 displays different levels of effects or outputs on various 

resources distinguished quantitatively or qualitatively among alternatives.  
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Table 10. Summary Comparisons of Resource Effeciis by Alternative (continued)
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Chapter 3.  Existing Condition
 
 

Chapter 3 summarizes the biological, physical, and socio-economic environments of the Analysis 

Area.  The chapter begins by comparing historical data to today’s vegetation patterns.  Then, the 

existing condition of each resource as it pertains to the actions proposed is presented. 

The existing conditions of the Analysis Area and Focus Area set the baseline for the analysis 

of the effects of the alternatives on each resource area. Although the Lassen National Forest is 

included in the Analysis Area there are no acres proposed for restoration treatment on the Lassen 

National Forest and it is therefore not presented in this chapter.  Two other federal agencies, the 

Shasta-Trinity National Forest and the Redding Field Office, have fewer than 2,500 acres 

proposed for restoration treatment (Table 4). The less than 2,500 acres of restoration treatments 

would be less than 0.2 percent of the total restoration treatment area.  Due to their very small area 

and the fact that these areas are within the sage steppe ecosystem adjacent to the other lands, and 

therefore very similar, the Shasta-Trinity National Forest and the Redding Field Office will not be 

specifically addressed in the existing condition section.  Similarly, the Klamath National Forest 

has less than 29,000 acres proposed for restoration treatments, which is about two percent of the 

proposed restoration treatments. Again, due to their small area and the fact that these areas are 

within the sage steppe ecosystem adjacent to the other lands, and therefore very similar, the 

Klamath National Forest will not be specifically addressed in the existing condition section.  

3.1 Introduction _________________________________ 
The Analysis Area is located within the Modoc Plateau Geologic Province that consists of a flat-

topped upland area built up of irregular masses of a variety of volcanic materials (Pit River 

Watershed Alliance 2004).  Topography of this area varies but generally consists of wide valley 

floors between 4,000 and 6,000 feet interrupted by mountains.   

The purpose of the Sage Steppe Ecosystem Restoration Strategy is to restore the distribution 

of vegetation types to a location and extent more similar to that which existed prior to European 

settlement to benefit sage steppe associated wildlife and other sage steppe ecosystem values.  The 

Analysis Area covers approximately 6.5 million acres located in the counties of Lassen, Modoc, 

Shasta and Siskiyou in California and Washoe County in Nevada (Figure 1 in Chapter 1). This 

Restoration Strategy focuses on the conditions of the sage steppe ecosystem that is targeted for 

restoration. Within the Analysis Area, there is an identified Focus Area (Figure 1 in Chapter 1) 

that contains the sage steppe ecosystem and includes all areas that are proposed for restoration 

treatment.   
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3.2 Vegetative Conditions 
The discussion of the existing vegetative conditions addresses the primary vegetation types that 

have been affected by an increase in the density of Western juniper in the Focus Area.   

3.2.1 HISTORICAL VEGETATION PATTERNS 

The ecological picture of the pre-European landscape is of a dynamic mosaic of big sagebrush, 

low sagebrush, grasslands, and juniper. These vegetation types likely existed in a variety of age 

classes, sizes and mosaics.  This type of mosaic was formed and maintained by wildfires and 

other natural disturbances (Miller et al. 2005 and 2008).  Juniper can grow in many places 

throughout the Focus Area, but was eliminated or kept at low density in many of those areas by 

fire (see also discussion of the disturbance regimes in the sage steppe ecosystem, Section 3.2.5 

Disturbance Regimes in the Sage Steppe Ecosystem). 

The increase in density of Western juniper in the Focus Area is part of the expansion of 

juniper woodlands throughout the Intermountain west (Cottam and Stewart 1940, Burkhardt and 

Tisdale 1976, Miller and Rose 1995 and 1999, Miller et al. 2008, Gedney et al. 1999, O’Brien 

and Woudenberg 1999, Soulé and Knapp 1999, Coppedge et al. 2001, Soulé et al. 2004). These 

studies and others have concluded that the increasing density of Western juniper over time was 

primarily due to the initial severe domestic livestock grazing and the modification of the fire 

regime in the sage steppe ecosystem combined with warmer and wetter climatic conditions.  The 

results of those factors can be seen in numerous places throughout the Focus Area such as the XL 

Ranch example (see Figures 3 and 4 in Chapter 1). 

The initial arrival of Western juniper in the region can be dated to between 4,800 and 6,600 

years ago (Bedwell 1973, Mehringer and Wigand 1984, and Wigand 1987).  These dates have 

been established by studying leaves, twigs, and seeds from pack rat middens found in caves, and 

pollen from pond and lake sediment cores. Throughout the past 5,000 to 6,000 years prior to 

settlement, Western juniper in the Analysis Area expanded and contracted mostly due to changes 

in the climate (Miller et al. 2005). Scientific literature, relict juniper woodlands, tree ring data, 

down and dead trees and stumps, and historic surveys support the view of the pre-settlement 

distribution of Western juniper stands as being confined to rocky ridges, scattered in micro-sites 

on low sagebrush flats, and on soils where fine fuels were too low to carry fire (Burkhardt and 

Tisdale 1976, Vasek and Thorne 1977, Holmes et al. 1986, Miller and Rose 1995, Waichler et al. 

2001). In addition, on the Modoc Plateau and as in Idaho (Miller et al. 2008), pre-settlement 

Western juniper stands occurred on sites that had soil too shallow for pine and fir, but productive 

enough for juniper to out-compete sagebrush and develop into juniper stands which would 

survive all but major wildfires. 

During the past 100 to 150 years, the density of Western juniper in the Focus Area has 

increased dramatically. The historic increase of Western juniper over the last 150 years has been 

documented by many scientific studies (Miller and Wigand 1994, Knapp et al. 2001, Miller and 
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Tausch 2001, Miller et al. 2008) including some that have documented the increase within the 

Focus Area of this Restoration Strategy (Section 3.2.2 Alteration of Historic Disturbance 

Regimes). In a recent study of Western juniper in southeastern Oregon and southwestern Idaho, 

Johnson (2005) found that about 95 percent of Western juniper trees have been established since 

1850. Miller et al. (2008) found that the current area occupied by juniper increased between 140 

to 625 percent since 1860. The Lifeform analysis in the Focus Area found that the acres of greater 

than or equal to 21 percent juniper canopy closure increased 150 to 560 percent between 1946 

and 1998. 

Although western juniper can survive for 1,000 years or longer (Sowder and Mowat 1965), 

Miller et al. (2001 and 2008) estimated 10 percent or less of today’s juniper woodlands are 

comprised of trees that were established prior to 1860.  In comparing two FS surveys conducted 

during 1938 and 1988 across eastern Oregon, Gedney et al. (1999) reported a 600 percent 

increase in density and area during the 50-year period. 

3.2.2 ALTERATION OF HISTORIC DISTURBANCE REGIMES 

3.2.2.1 Livestock Grazing and Wildfire Suppression 

Modification of fire regimes in the Focus Area has occurred because of two major human 

influences; domestic livestock grazing and wildfire suppression.  Domestic grazing began in the 

late 1800’s and increased during the first half of the 1900s (Pit River Watershed Alliance 2004).  

Domestic grazing altered the fire regime by reducing the fine fuels that carried frequent fires in 

the mountain big sagebrush communities.  Studies have documented that fire regimes changed 

around 1900 (McKelvey and Busse 1996, Riegel et al. 2006). Several studies have concluded 

that there were significant declines in fires since the late 1800s in mountain big sagebrush 

communities in the Intermountain West (Miller and Tausch 2001).  Additional studies have found 

that the decline in fires in the mountain big sagebrush communities occurred with and has a 

relationship to the early expansion of Western juniper in the late 1800s (Miller and Rose 1999, 

Miller et al. 2001 and 2008). 

3.2.2.2 Alteration in Fire Regime 

Fire regimes have changed as the density of the juniper woodlands and decadence in the 

sagebrush increased due to lack of fire. Fire suppression helped reduce the number and extent of 

fires. The change in natural fire regime intervals appears to be a long-term consequence of 

reduction of fine fuels caused by early grazing combined with fire suppression (Section 3.4.1 

Wildfire) and resulting in increased vegetation density (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem). 
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3.2.3 HISTORICAL AND EXISTING DATA COMPARISON 

The scientific literature provides support for the mosaic view of the sage steppe ecosystem within 

the Focus Area that is described above and how Western juniper has dramatically increased in 

density. Additional information was used to further define the changes of the ecosystem within 

the Focus Area. Several different data sources were used to estimate the range and extent of 

juniper in the Focus Area in 1870. Three main data sources were used to define the extent of 

juniper before changes in the fire regime altered the sage steppe ecosystem.  They are: 

� The Second Biennial Report of the California State Board of Forestry for the Years 1887-88 

to Governor R.W. Waterman (BIR). 

� U.S. General Land Office “Original Exterior Subdivisional Rectangular Surveys” (GLO). 

� A set of 1946 black and white aerial photographs on file at the Modoc National Forest 

Supervisor’s Office, History Archives. 

Using the information from all three historical sources, it is apparent that in 1870 juniper occurred 

in stands or as individual trees throughout the Focus Area.  A comparison of the 1946 aerial 

photographs with 1998 aerial photographs was completed to validate the increase in density of 

juniper in the Focus Area, similar to increases reported in the research literature.   

The 1946 aerial photographs were compared to 1998 aerial photographs to determine how the 

distribution and density of juniper has changed in the Focus Area in the past 50+ years.  These 

comparisons were accomplished using a methodology defined in the Ecology Specialist Report 

for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007a).  

The results of the juniper canopy cover analysis for the 10 randomly selected matched pairs 

of 1946 and 1998 aerial photos shows that the most dramatic change occurred in the �21 percent 

canopy class. Within this group of photos, the area of dense juniper increased between 1.5 to 5.6 

times between 1946 and 1998.  Overall, the area of the dense juniper (�21 percent canopy class) 

increased an average of more than three times from 1946 to 1998.  The individual results for each 

site are presented in the Ecology Specialist Report for the Sage Steppe Ecosystem Restoration 

Strategy (JW Associates 2007a). These results confirm the research that juniper has increased 

dramatically in density throughout the sage steppe ecosystem.  Figures 10 and 11 display the 

differences of juniper density between 1946 and 1998 for one of the matched photograph pairs, 

which is typical of the results of the comparisons.   
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Legend 

Juniper Canopy Cover 

 < 6%

 6-20%

 >20% 

Site = 640 acres 

Source: 
Modoc National Forest 

Figure 10.  Juniper Density in 1946 at Site BIR_04 

Figure 11.  Juniper Density in 1998 at Site BIR_04 
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3.2.4 EXISTING VEGETATION IN THE SAGE STEPPE FOCUS AREA 

Four primary existing vegetation types comprise the sage steppe Focus Area.  CALVEG 

vegetation mapping and classification (USDA Forest Service 1981) was one method used to 

determine the extent of these vegetation types in the Focus Area.  The existing vegetation was 

typed using dominant vegetation rather than the entire floristic composition.  The CALVEG 

analysis provided an estimate of the four vegetation types in the Focus Area (Table 11), which are 

also displayed on Figure 12. Additional information on the use of CALVEG is found in the 

Ecology Specialist Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 

2007a). 

Table 11.  Primary Existing Vegetation Types in the Sage Steppe Focus Area (CALVEG) 

Vegetation Type Acres in Focus Area 

Big Sagebrush 1,744,600 acres 

Western Juniper 680,700 acres 

Low and Black 
Sagebrush 

150,200 acres 

Aspen 15,400 acres 

The analysis and mapping using CALVEG was completed at a landscape scale.  The results 

on this scale are not appropriate for site-specific vegetation analysis.  For any EIS alternative and 

the subsequent site-specific projects, site-specific analysis would be need to be completed at the 

project level. 

There is substantial variability within the vegetation types identified in Table 11.  These 

variables include: soils, aspect, slope, rainfall, elevation, vegetation composition, recent natural or 

human disturbances, presence of non-native invasive species and others.  The application of 

appropriate management techniques depends on site-specific conditions (Miller et al. 2007). 

One example of the variability in the Focus Area is within the big sagebrush vegetation type. 

The two main species of big sagebrush that dominate sites in the Focus Area are Mountain big 

sagebrush and Wyoming big sagebrush.  One of the differences between these big sagebrush 

types is that Wyoming big sagebrush occurs on drier sites than Mountain big sagebrush.  These 

drier sites will take longer to respond to restoration treatments than the wetter Mountain big 

sagebrush sites. 
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3.2.4.1 Big Sagebrush 

Big sagebrush (Artemisia tridentata) is the dominant ecological community in the Focus Area, 

covering over 1,744,000 acres as of 1985 (Table 11).  Big sagebrush is the most common and 

widespread sagebrush species in the region and is the dominant species in this vegetation type.  

The primary big sagebrush varieties found in the Focus Area are Mountain big sagebrush 

(Artemisia tridentata ssp.  vaseyana) and Wyoming big sagebrush (Artemisia tridentata ssp.  

wyomingensis). Mountain big sagebrush are generally found at higher elevations and moister 

sites than Wyoming big sagebrush. 

Big sagebrush often occurs in pure 

stands but may include other species of 

sagebrush, rabbitbrush (Chrysothamus 

ssp.), bitterbrush (Purshia tridentata) and 

others. The vegetation of a pristine 

shrub-steppe ecosystem is dominated by 

perennial bunchgrasses and widely 

spaced shrubs (Whisenant 1990).  

Numerous grass species may accompany 

the shrubs. The density of the stand may 

vary from scattered to closely spaced 

plants with touching crowns (Figure 13).Figure 13.  Typical Big Sagebrush Community 
Big sagebrush occurs in the Focus Area 

in areas where the soil depth is too shallow for pines, but deep enough for the establishment of 

sagebrush as well as Western juniper.  Individual juniper trees are naturally found scattered in this 

vegetation type (Miller et al. 2005 and 2008). 

3.2.4.2 Western Juniper 

Western juniper occurs naturally as part of the sage steppe ecosystem throughout the Focus Area, 

as individual trees and juniper woodlands. This species can establish in areas of poor thin soils as 

well as more productive sites. It occurs at all elevations in the Focus Area.  Areas that are 

considered juniper woodland habitats are characterized as woodlands of open to dense 

aggregations of Western juniper.  There are currently 680,700 acres in the Focus Area that exist 

as juniper woodland habitat or vegetation type (Table 11). 

Western juniper woodlands historically developed on sites with infrequent wildfires, where 

the trees could become established and could survive fires as mature trees in isolated juniper 

woodlands that, by circumstance, did not burn or experienced only infrequent wildfires.  The lack 

of wildfire in these locations was the result of various factors, such as rocky rims and clay or 

alkali flats with little fine fuels.  Western juniper also historically occurred on the Modoc Plateau, 
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as in Idaho, on sites where the soils were too shallow for pine or fir but productive enough for 

juniper to rapidly out-compete sagebrush (Miller et al. 2008). 

The density of juniper tree canopies determines the composition of the understory and, 

consequently, the diversity of other plant species that occupy these juniper woodland habitats.  

Wildlife diversity in juniper woodlands is directly related to the diversity and abundance of 

understory plant species (Miller et al. 2001 and 2008). On sage steppe sites with less than six 

percent canopy closure, the juniper generally does not have a significant affect on sagebrush and 

forb and grass vegetation. Sites with approximately 6-20 percent canopy closure are in transition 

from sagebrush-dominated ecosystems towards Western juniper woodlands.  As the canopy 

closure increases above 20-30 percent, the grasses and shrub understory declines (Miller et al. 

2001 and 2008) and, in some cases, bare soil prevails (Figure 14) and the site becomes juniper 

woodland. 

Open habitats of less than 30 percent 

canopy closure of juniper normally have 

an understory shrub association of 

sagebrush and/or bitterbrush with forb 

and grass cover. However, once the 

canopy closure exceeds 30 percent, there 

is a 75 percent reduction in shrub 

understory (Miller et al. 2005 and 2008). 

Researchers have documented that 

Western juniper stands in sagebrush 

areas are associated with an increase in 

bare ground and a decrease in ground 
Figure 14.  Bare Ground under Dense Juniper in 

cover (Knapp and Soulé 1996, and the Focus Area 
Bunting et al. 1999). Under closed 

canopy Western juniper stands, the lack of ground cover on some sites increases the susceptibility 

of the site to increased erosion, sediment yield and loss of soil productivity (Pierson et al. 2002). 

Similarly, it has been noted by vegetation management specialists in the Focus Area (Aarstad 

pers. Comm. 2006) that a marked decline in density of sagebrush and forb and grass cover 

begins on sites with greater than 20 percent juniper canopy closure, particularly on drier sites.   

These studies and observations demonstrate how the density of juniper has a direct impact on 

the balance and diversity of vegetation within the sage steppe ecosystem.  The density of juniper 

cover in the Focus Area was quantified using “LifeForm”, in order to get a more current 

determination than CALVEG of the existing densities of juniper in the Focus Area.  “LifeForm” 

is a software application produced by the Decision Support Science Team of the Pacific 

Southwest Research Station, USFS. The results of this analysis (Table 12 and Figure 15) provide 

a more accurate depiction of the juniper canopy cover classes throughout the Focus Area than 

CALVEG.  As shown in these results, in 1998, the Focus Area contained nearly 2.2 million acres 
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with juniper at some measurable density.  Within these 2.2 million acres, 680,700 acres are 

classified by CALVEG as Western juniper woodland vegetation type.  The other areas with lower 

juniper densities are classified by CALVEG as big sagebrush, aspen or low sage (Table 11).   

Table 12.  Western Juniper Area by Canopy Cover in the Focus Area (Lifeform) 

Western Juniper Acres in the Focus Percent of the 
canopy cover (cc) Area Focus Area 

1-5% cc 845,100 acres 39% 

6-20% cc 900,400 acres 41% 

>20% cc 433,300 acres 20% 

Total 2,178,800 acres 100% 

The Western juniper densities across the Focus Area were classified into three canopy cover 

classes; areas with juniper canopy cover less than six percent, areas with six to 20 percent canopy 

cover and areas with greater than 20 percent juniper canopy cover.  Juniper most commonly 

exists in the Focus Area in the six to 20 percent canopy cover class, although only slightly less 

area is found in the less than six percent canopy cover class. Dense juniper, >20 percent canopy 

cover, occupies over 433,000 acres, or nearly 20 percent of the Focus Area.  Based upon 

historical information these canopy covers are significantly higher than what existed prior to 1870 

and the increase in density of juniper has changed the dynamics and diversity of the sage-steppe 

ecosystem.   
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3.2.4.3 Low and Black Sagebrush 

Low sagebrush and black sagebrush are together the third most dominant vegetation type in the 

Focus Area.  These species grow on shallow soils with a restrictive layer of bedrock or clay pan.  

Low sagebrush is a wide-ranging species, found throughout the Great Basin (Figure 16).  Low 

sagebrush dominated areas are usually found where the annual precipitation is between eight and 

18 inches and between 4,000 to 9,000 feet in elevation (Munz and Keck 1959).  Stands are 

usually found on shallow soils with 

impaired drainage in the transition zone 

between the wetter valley floor and open 

timber on the mountainsides (Hormay and 

Talbot 1961). Along the eastern flanks of 

the Sierra Nevada, from Inyo County 

northward through Modoc and Siskiyou 

Counties, low sagebrush communities are 

generally restricted to elevated arid plains. 

The low sage vegetation type differs 

from big sagebrush in that vegetative 

Figure 16.  Typical Low Sagebrush Community. 
diversity is much greater and a rich variety 

of forbs are usually present (Young et al. 

1977). It may be dominated by one or more species of sage, but is often in association with 

rabbitbrush, bitterbrush, or big sagebrush. The ground cover of grasses and forbs is typically 

sparse – between five to 15 percent coverage (Kuchler 1977).  Low sagebrush is one of the most 

palatable sagebrushes for sage-grouse. Western junipers are usually only found in low sagebrush 

areas as scattered trees, due to the shallow soils and poor drainage. 

Black sagebrush stands have similar characteristics.  However, black sagebrush are present at 

higher elevations, ranging from 8,000 to 11,000 feet in elevation (Cheatham and Haller 1975).  

Black sagebrush is commonly associated with winterfat and Morman-tea.  As of 1985, there were 

approximately 150,000 acres of low and black sagebrush in the Focus Area (Table 11). 

3.2.4.4 Aspen Vegetation Type 

Aspen communities occur in mesic sites where stands are primarily reproduced from rootstock 

cloning. They may occur in pure stands or in association with black cottonwood (Populus 

trichocarpus), willow (Salix spp.), or coniferous species. Western juniper has been increasing in 

density in many aspen stands in the Focus Area.  There are currently approximately 15,400 acres 

of aspen or aspen/cottonwood stands in the Focus Area (Table 11).   

Aspen are perpetuated by rootstock cloning, but originally come from seeds.  Aspen 

suckering is often facilitated by fire or other disturbances.  There is also evidence that aspen can 

regenerate without disturbance. The desire to sustain an aspen ecosystem lies in the benefits 

derived from them. Bartos (2001) lists a number of values attributable to the aspen ecosystem 
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that include forage for livestock, habitat for wildlife, water for downstream users, aesthetics, 

recreational sites, wood fiber, and landscape diversity. 

3.2.5 DISTURBANCE REGIMES IN THE SAGE STEPPE ECOSYSTEM 

3.2.5.1 Historical Disturbance Regimes 

The primary historic disturbance regime for the big sagebrush community was lower intensity 

understory fires (Miller et al. 2008). These types of wildfires occurred at intervals of about 12 to 

70 years in the southwestern United States (Wright et al. 1979). The historical fires created a 

mosaic of successional stages across the sage steppe landscape.  When fires occurred, sagebrush 

and scattered young juniper were generally killed setting the successional stage back to grasses 

and forbs. Sagebrush would reseed from plants on site or wind delivered from plants in other 

areas, taking up to 30 years to recolonize the site (Brown and Smith 2000).   

Through time, Western juniper would have seeded into big sagebrush communities and 

become established as small-scattered juniper trees.  Based upon the sagebrush fire return interval 

of up to 70 years, the small Western juniper trees would be killed in fires, along with the 

sagebrush, where they burned. The fire resistance of juniper varies with age.  Juniper seedlings, 

saplings and poles are highly vulnerable to fire (Martin 1978).  However, if they are not killed by 

fire, the juniper trees mature to the point of becoming somewhat fire resistant as they develop a 

thicker bark layer. 

Generally, within the sage steppe ecosystems, the fire return intervals were frequent enough 

to prevent domination of a site by juniper. Sagebrush would more readily seed-in and develop 

faster than the juniper. Western juniper woodlands historically developed on sites with infrequent 

wildfires, where the trees could become established and could survive fires as mature trees in 

isolated juniper woodlands that, by circumstance, did not burn or experienced only infrequent 

wildfires.  The lack of wildfire in these locations was the result of various factors, such as rocky 

rims and clay or alkali flats with little fine fuels.  Western juniper also historically occurred on the 

Modoc Plateau, as in Idaho, on sites where the soils were too shallow for pine or fir but 

productive enough for juniper to rapidly out-compete sagebrush (Miller et al. 2008). 

Sometimes burn circumstances alone would allow juniper to gain dominance on a big 

sagebrush site. In these circumstances, the lack of fire would allow the seedlings and saplings to 

grow into larger trees, increasing their fire resistance.  As the juniper becomes denser on a site, 

the sagebrush understory and ground cover diminish (Section 3.2.4.2 Western Juniper). A denser 

stand of juniper can out-compete sagebrush and much of the understory for water, nutrients and 

light. This leads to the juniper becoming the dominant species on the site.  Then the mature 

juniper woodland typically lacks sufficient fine fuel biomass and fuel continuity to carry fire 

under normal conditions to return the site to sagebrush. 

The complex and interwoven elements of the sage steppe ecosystem resulted in a range of 

successional stages across the landscape with a constantly changing mosaic of grasses, different 
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stages of sagebrush with scattered juniper trees and some dense juniper woodlands.  Fire was the 

key disturbance factor that maintained this mosaic in the ecosystem.  Burn patterns across the 

landscape would have been determined by fuel continuity, topography, wind, season of burn and 

ignition source. 

3.2.5.2 Disturbance Regimes from Mid-1800s to Present 

Beginning in the 1860s, settlement altered the disturbance regime.  The first changes came with 

livestock grazing in the sage steppe ecosystem, which reduced the understory grass and forb 

communities.  These understory communities provided the fine fuels that could carry more 

frequent fires. Sagebrush has since become more decadent, as this plant community has reached 

more mature successional stages.  In areas where sagebrush overstories have become denser, the 

competition for light and moisture combined with grazing has continued to decrease the 

understory grass and forb communities that provided the fine fuels that could carry wildfire. 

Fire suppression, which became effective in the mid 1900s, added to the decline of fire across 

the landscape, resulting in a reduction of the patchiness of different ecosystem age classes across 

the landscape as fewer areas were converted to grasses and forbs through fire. 

Additionally, since the advent of effective fire suppression and livestock grazing, Western 

juniper has increased in density on sites previously dominated by mountain big sagebrush, 

bitterbrush, curl-leaf mountain mahogany, quaking aspen, and riparian communities (Miller and 

Rose 1995, Wall et al. 2001, Miller et al. 2000 and 2008). As the density of the juniper 

woodlands and decadence in the sagebrush increased due to lack of fire, the dynamics of fire 

across the landscape have changed. The major change has been a shift from more frequent fires 

of varying intensities to larger, more uniform fires.  Section 3.4.1 Wildfire provides a more 

detailed discussion of this topic. 

3.2.5.3 Disturbance Regimes in Low and Black Sage 

In low and black sagebrush, grass productivity is often limited by adverse soil physical 

properties; therefore stands generally lack enough fine fuels to carry a fire.  In addition to low 

fine fuel loading, wide shrub spacing makes fire infrequent in low and black sagebrush.  On the 

Modoc plateau, low sagebrush burned less frequently than big sagebrush because of wide shrub 

spacing in low sagebrush types and possibly because of a less flammable herbaceous 

composition.  Historical fire return intervals are estimated to be around 90 years (Miller and Rose 

1999). 

3.2.5.4 Disturbance Regimes in Aspen 

Generally, fires in young aspen stands are low intensity surface fires unless there is a great deal of 

fuel on the forest floor. In older stands, particularly those that are breaking up, abundant fuel can 

lead to higher intensity fires (Peterson and Peterson 1992).  The fire return interval for aspen in 

the Focus Area has a variable frequency, low to moderate and high intensity fire with a fire 

recurrence interval of 7-120 years. 
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Fires in aspen generally would have burned in summer and fall when dormant understory 

vegetation was dry enough to carry fire (Duchesne and Hawkes 2000). Thin barked aspen are 

vulnerable to even low intensity fire.  These fires would have thinned or killed aspen trees and 

stimulated sprouting of the aspen clones (Brown and Smith 2000).  Moderate-intensity fires 

stimulate the greatest amount of sprouting after fire, contributing to aspen’s continued dominance 

on a site (Parker and Parker 1983). The resulting landscape in pure aspen cover types would have 

been a mix of fire generated age classes.  Where fire thinned the aspen trees, a mixed aged stand 

would develop. 

Miller et al. (2001) indicate lack of fire and grazing by ungulates are both key factors in the 

recent encroachment of western juniper and lack of aspen recruitment in communities throughout 

the northwestern Great Basin. The herbaceous component and age class distribution of aspen 

forests have been altered substantially due to grazing (Kay 1997, Bartos and Campbell 1998).  

Historically, the aspen understory would have been much more lush with grasses and herbaceous 

vegetation. Grazing likely has altered fire behavior in aspen stands (Bartos 2001) both by altering 

the species composition, possibly to less flammable species, and by reducing the amount of 

ground litter which could carry a lower intensity fire.  In addition to livestock grazing; deer, elk 

and beaver that prefer aspen sprouts have had an affect on aspen stand structure and dynamics 

(Baker et al. 1997, White and Feller 2000).  These factors combined have created conditions that 

are more favorable to juniper encroachment into aspen stands. 

3.2.6 NOXIOUS WEEDS AND NON-NATIVE PLANTS 

Noxious or invasive species are now widely recognized worldwide as posing threats to biological 

diversity, second only to direct habitat loss and fragmentation.  Noxious weeds are known to alter 

ecosystem functions such as nutrient cycles, hydrology, and wildfire frequency, out-compete and 

exclude native plants and animals, and hybridize with native species.  All natural communities are 

susceptible to invasion by noxious weeds especially following some kind of disturbance.  The 

noxious weeds considered problematic in certain areas, as well as their locations, acreages, and 

priority for control can change in a short time period (within 2 years) as new noxious weeds are 

located, acreages of infested lands increase or decrease and management priorities change. 

Within the Analysis Area, noxious weed infestations are small and scattered compared to 

other parts of the west. There are 35 invasive non-native plants infesting the Analysis Area, 

infesting less than 35,000 acres on federal land (Botany Specialist Report for the Sage Steppe 

Ecosystem Restoration Strategy [JW Associates 2007b]).  Twenty-eight of these plants are 

officially designated as noxious weeds by the California Department of Food and Agriculture 

(CDFA).  The species of highest priority for treatment are the knapweeds, yellow starthistle, and 

Dalmation toadflax (USDA Forest Service 2004c). 

Noxious weeds with the Analysis Area have been observed in many vegetation types (BLM 

et al. 2000). Riparian areas may be dominated by Canada thistle, spotted knapweed, and 
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perennial pepperweed (USDA Forest Service 2004c).  Dry communities are inherently vulnerable 

to invasion by many species of weeds including knapweeds and yellow starthistle.  

Approximately 20 percent of the Analysis Area receives less than 14 inches of annual rainfall.  

The highest risk levels for weed invasion into western juniper communities are in the warmer, 

lower elevation sites (less than 4,500 feet - Miller et al. 2005). 

The distribution of native grasses within the Focus Area has been reduced by competition 

with introduced annual grasses, in particular cheatgrass (Bromus tectorum) and medusahead 

(Taeniatherum caput-medusae). Both species rapidly invade disturbed sites. Medusahead, the 

most widespread noxious weed in the Focus Area, has a low palatability and nutritional value to 

livestock and wildlife because of its high silica content.  Western juniper woodlands at greatest 

risk of medusahead invasion are primarily on clay soils (Miller et al. 2005). 

The vegetation of a pristine shrub-steppe ecosystem is dominated by perennial bunchgrasses 

and widely spaced shrubs (Whisenant 1990).  If fires occur frequently, perennials will likely give 

way to a community dominated by cheatgrass and other annuals (West 1983).  Species that are 

commonly displaced by cheatgrass include big sagebrush (Artemisia tridentata), antelope 

bitterbrush (Purshia tridentata), bluebunch wheatgrass (Agropyron spicatum = Pseudorogneria 

spicata ), western wheatgrass (Agropyron smithii = Pascopyrum smithii), Sandberg bluegrass 

(Poa sandbergii = Poa secunda), needle-and-thread grass (Stipa comata = Hesperostipa comata), 

and Thurber's needlegrass (Stipa thurberiana). 

Cheatgrass can persist in unpredictable environments because seed germination is staggered 

from August until May.  Cheatgrass has a compressed phenology and usually dries out and casts 

seeds by mid-June (West 1983).  These dry plants can then provide fuel for wildfires.  Cheatgrass 

seedlings can germinate after the first fall rain in infested areas (West 1983).  This allows it to 

extract higher levels of soil moisture and nutrients than other grasses  

Although cheatgrass competes with established perennial grasses for soil moisture, its 

adaptation and promotion of frequent fires are what gives it the greatest competitive advantage.  

Cheatgrass is well adapted to fire and often dominates plant communities after fire (Melgoza et 

al. 1990). Once established, cheatgrass-dominated grasslands greatly increase the potential and 

recurrence of wildfires.  In many areas that have been invaded by cheatgrass the natural fire cycle 

has shortened from every 60-100 years to every three to five years (Devine 1998, Whisenant 

1990). Not only are these areas burned more often, the fires are more uniform, with fewer 

patches of unburned vegetation remaining within the burns (Whisenant 1990).  This wildfire 

cycle significantly reduces the ability of perennial grasses and shrubs to re-establish, and furthers 

the dominance of cheatgrass. 

Most native herbaceous species found on the Modoc Plateau and in the Great Basin are 

capable of withstanding fire effects unless the fire burns very hot and kills the grass at the crown 

and roots. Herbivory by livestock and wild horses and burros, if not properly managed, can 

overuse herbaceous plants, resulting in their removal from the stand. This adverse impact can 

result in replacement of native perennial herbaceous species with invasive annuals.  Off highway 
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vehicle (OHV) use in herbaceous-dominated communities can be negligible; however, constant 

travel on identical tracks can remove the vegetation, creating opportunities for erosion or for 

invasive annuals to move into the site. 

The persistence of annual grasses (primarily medusahead and cheatgrass) is attributable 

primarily to the ability of annual plants to produce seed every year, store many years of seed in 

surface litter and soil, and germinate earlier than the remaining perennial plants.  The invasion 

and dominance of annuals was accelerated by the loss or reduction of native perennial 

bunchgrass/shrub communities.  The experience of BLM technical staff indicates that annuals  

(primarily medusahead and cheatgrass) will persist, but that it is possible to slow or reduce their 

spread by applying appropriate grazing management techniques (Dolan pers comm.).   

3.2.7 SPECIAL STATUS PLANTS 

Special status plants include: 1) federal endangered, threatened, proposed, and candidate species; 

2) state endangered, threatened, and rare species; 3) FS Sensitive and Watch list plants; and BLM 

Sensitive Species. 

A total of 155 special status plants are known to occur within the Analysis Area.  The list of 

special status plants includes one federally listed endangered species; one federally listed 

threatened species; one federal candidate species; two California-listed endangered species; and 

32 CNPS List 1B plants. The Botany Specialist Report for the Sage Steppe Ecosystem 

Restoration Strategy (JW Associates 2007b) summarizes the habitats and known distribution of 

these species. Many of these special status plants are restricted to specific habitat types and 

elevations. 

3.2.8 CLIMATIC CHANGES 

One of the factors that contributed to the increases in Western juniper density throughout the 

Focus Area was a wetter and milder period in the late 1800s through the early 1900s (Miller et al. 

2005 and 2008, Soulé et al. 2004). This fluctuation in the climate resulted in a pulse of Western 

juniper seedling establishment and growth in the late 1800s through the early 1900s.  Increased 

concentrations of CO2 during the last half of the 20th century have been reported to have 

contributed to the increased density of Western juniper (Johnson et al. 1993, Knapp and Soulé 

1996). These changes are part of the ecosystem dynamics that caused increases in Western 

juniper density in the sage steppe ecosystem. 

However, as described in Section 1.2.2 Historical Context – Landscape Changes in 

Vegetation Composition, the increase in sites dominated by Western juniper in the sage steppe 

ecosystem since the late 1800s, while influenced by the climate of the late 1800s and early 1900s, 

was primarily due to two major human influences; severe domestic livestock grazing from the 

late 1800s to the 1930s and the associated changes in the fire regime; and later, through post 

World War II fire suppression.  Prior to the late 1800s, low intensity wildfires carried by fine 
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fuels played a major role in preventing juniper seedlings from becoming mature trees within 

much of the sage steppe ecosystem.  Severe domestic livestock grazing in the late 1800s to the 

1930s resulted in a reduction of fine fuels that would have carried these low intensity fires.  Post 

World War II fire suppression further reduced the occurrence of low intensity fires in the sage 

steppe ecosystem. 

More recent climate changes have included warmer temperatures (IPPC 2007) but not an 

increase in precipitation (CEC 2006a).  Warmer temperatures combined with periods of drought 

have led to some increases in high intensity wildfires in the Analysis Area (JW Associates 2007f). 

Looking to the future, scientists are developing a range of models to predict future climate 

changes and their corresponding effects on ecological responses.  However, the models 

acknowledge a high level of uncertainty in the predictions, especially when applied at a finer 

scale (CCSP 2007, CEC 2006b, Millar et al. 2007). Some current models indicate that future 

climate induced vegetation changes for the Modoc Plateau would include more grassland and 

fewer juniper woodlands and brushlands (CEC 2006b).  Some models indicate that the quantity 

of fine fuels would decrease if climate change provides less precipitation, and conversely, the 

quantity of fine fuels would increase if climate change provides more precipitation; and that any 

potential increases or decreases in temperatures would only change the timing of when fine fuels 

dry out and become more flammable (Minnich 2006). 

A draft report entitled, “Preliminary review of adaptation options for climate-sensitive 

ecosystems and resources” prepared by the US Climate Change Science Program (CCSP), was 

made available for public review and comment in the Federal Register from 21 August 2007-5 

October 2007. “This draft document is being released solely for the purpose of pre-dissemination 

peer review under applicable information quality guidelines.  This document has not been 

formally disseminated by NOAA.” (Federal Register: August 21, 2007 (Volume 72, Number 

161)). As described in the Federal Register, this document “reviews the state of knowledge of 

adaptation options for key, representative ecosystems and resources that may be sensitive to 

climate variability and change.  It is designed to serve resource managers and decision makers 

interested in using science to inform adaptation to the impacts of climate variability and change.” 

(Federal Register: August 21, 2007 (Volume 72, Number 161).  Due to its draft status, direct 

quotation of this important document is not possible at time of this writing, however, throughout 

the draft document there is repeated emphasis on the need for resource managers to design future 

projects in a collaborative setting including a broad range of stakeholders and incorporating a 

Monitoring and Adjustment Approach in the face of uncertainty. 

A recently published article by Millar et al. (2007) reflects the themes found in the CCSP 

draft document. “Learning from experience and iteratively incorporating lessons into future 

plans (adaptive management in its broadest sense) is the lens through which natural resource 

management must be conducted (Spittlehouse and Stewart 2003, Stephens and Ruth 2005)” 

(Millar et al. 2007). Millar et al. (2007) also state, “A toolbox approach, from which various 

treatments and practices can be selected and combined to fit unique situations, will be most 
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useful….A toolbox approach, recognizes that strategies may vary based on the spatial and 

temporal scales of decision-making. Planning at regional scales will often involve acceptance of 

different levels of uncertainty and risk than appropriate at local scales (Saxon et al. 2005).” and 

“Essential to managing for uncertainty is the imperative to learn-as-you-go.” 

At the national level, the agencies are initiating long-term climate change approaches to 

ensure that climate change science is integrated into agency policy and direction for ecosystem 

restoration and management. “We must recognize that restoration and adaptation are inexorably 

linked -- adaptation informs restoration.  Developing, testing, and applying knowledge and 

management tools will be the only way we can continue to provide ecosystem goods and services, 

and protect and enhance their values in a changing climate.” (USDA Forest Service 2007a) 

3.3 Livestock Grazing ____________________________ 
Agriculture, including ranching operations, ranks as one of the top three economic activities in 

the Analysis Area.  Grazing on public lands is an integral part of many of these ranching 

operations. Ranchers typically use public lands for three- to six- month periods while their 

private property, not being used for grazing, is devoted to alfalfa and grass hay production for 

winter feed.  Reductions in public land grazing disrupt the balance for ranchers and will usually 

reduce the number of livestock a rancher can support.  Increases in Western juniper density over 

the past century have reduced livestock forage availability and has been a factor in a reduction in 

livestock numbers in the Analysis Area.  Currently, it is estimated that the grazing lands 

throughout the Analysis Area are used to capacity. 

3.3.1 HISTORIC RANGELAND USE 

It is estimated that millions of livestock (sheep and cattle) were trailed from the Upper 

Sacramento River Valley through the Analysis Area and into Idaho and Montana during the 40 

th
plus years prior to the start of the 20  century. The livestock would often lay over in Surprise 

Valley for rest and feed enroute, and to serve the burgeoning mining communities in that part of 

the country (Journal of the Modoc County Historical Society, No. 2-1980, Sheep Drive, Loring 

White).  These trailing herds would often number as high as three to four thousand head of sheep, 

and cattle herds in the 1,000 to 1,500 head range. During this period, small homestead and 

ranching operations sprang up in the upper Pit River and Surprise Valley, which ultimately 

competed for available livestock forage with the large trailing operations.  Around the start of the 

th
20  century, sheep became the largest constituent of livestock in the area.  Overgrazing prompted 

settlers to petition the U.S. government to create the Warner Mountains and Modoc Forest 

Reserves in 1904, which later became the Modoc National Forest in 1908.  The transient use had 

increased to the point of jeopardizing local range allotments and the local livestock economy (Pit 

River Watershed Alliance 2004).  During World Wars I and II, livestock use increased 
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dramatically on public lands. From 1914 to 1920, sheep use was higher due to the demand for 

wool and mutton to supply the armed forces.  Cattle demand increased after World War I.   

In addition to sheep and cattle, there was a large horse industry on the public lands from 

about 1890 until after World War I. Many horses continued to use the range up to the passage of 

the Taylor Grazing Act in 1934. 

Stocking rates were increased somewhat during the period of 1939–1946 in response to the 

needs of World War II.  Many allotments were split into smaller units, numerous sheep 

allotments were converted to cattle allotments and many range improvements were implemented 

during this period. These range improvements included the addition of water sources for better 

livestock distribution and to make upland areas more suitable for grazing.  In an effort to correct 

the overgrazing of the previous decade, the FS conducted a significant number of plantings and 

seedings. Little attention was given to the use of native seed, and seed mixtures used for 

reseeding were largely exotic.  The seed mix most commonly used included crested wheatgrass 

(Agropyron cristatum), common timothy (Phleum pretense) and smooth brome (Bromus inermis). 

It also was common in this period to eradicate riparian vegetation (willows and aspens) in an 

attempt to maximize forage production. 

During 1950–1970, permanent reductions in the number of livestock were made on most 

allotments in the Modoc and Lassen National Forests.  Seasons of use were also reduced during 

that time and uneconomical allotments were abandoned.  Many of these were sheep allotments, 

because sheep had previously used lands unsuitable for cattle grazing. 

The Alturas, Eagle Lake and Surprise Field Offices of the BLM portions of the Analysis Area 

have been grazed by livestock over the same period of time.  Excessive grazing from the late 

1800s to the 1930s altered plant composition and productivity of the rangelands.  Many of today’s 

problems, including soil losses and vegetation changes, are more a result of earlier grazing 

practices than current use. Livestock reductions on adjacent National Forest System lands moved 

livestock onto public domain lands (now BLM administered).  Additionally, claims of historical 

grazing use on public domain lands during the priority years (1929-1934) by applicants for 

permanent grazing rights were used to establish grazing levels under the Taylor Grazing Act of 

1934. BLM lands in this Analysis Area were substantially overstocked by 1938, when the last 

applications were accepted, and remained so until the adjudication period in the 1960s.  Livestock 

numbers were reduced during this adjudication, and portions of the forage allocations were 

subsequently redistributed for wildlife use within the Analysis Area. 

The increasing density of juniper was a contributing factor in the reductions in livestock 

numbers on both the National Forest and BLM lands in the 1950s and 1960s.  However, the 

density increases have become an even more significant factor in livestock reductions since the 

early 1970s (Section 3.2.2 Alteration of Historic Disturbance Regimes). 
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3.3.2 EXISTING CONDITION FOR LIVESTOCK GRAZING 

The Modoc National Forest covers 1.6 million acres, a large percentage of the 6.5 million acre 

Analysis Area.  Domestic livestock (cattle and to a minor extent, sheep), wildlife (deer, antelope 

and elk) and wild horses all utilize the range on the Modoc National Forest.  According to the 

Modoc National Forest LRMP (USDA Forest Service 1991a), the Modoc National Forest 

currently provides 122,500 AUMs of domestic livestock grazing use, which represents 23 percent 

of the permitted livestock forage use in the Analysis Area (Table 13).  Approximately 63 percent 

(1 million acres) is rangeland, of which 900,000 acres (90 percent) are suitable for grazing.  The 

1990 and 2030 goals for AUMs on the Modoc National Forest are 117,400 and 123,700, 

respectively. As of 2005, there were 77 active allotments (84 in 1991) with one horse permit, 

nine for sheep, and the remaining for cattle.  Additionally, eight deer and five pronghorn herds 

use the Forest. Their forage requirements are allocated in the Plan as well.  After the passage of 

the Taylor Grazing Act in 1934 and up to the present time, horses continue to be a major use of 

range in some allotments. The Plan calls for maintaining the wild horse population between 275 

and 335 animals within a 258,000-acre wild horse territory.   

Table 13.  Analysis Area Livestock Grazing Allotments 

Landownership Number of 
Allotments 

AUMs 

Modoc National Forest 

Shasta-Trinity National 
Forest1 

Klamath National Forest2 

Alturas Field Office 

Eagle Lake Field Office 

Surprise Field Office 

77 

1 

12 

155 

56 

49 

122,500 AUMs 

393 AUMs 

6,408 AUMs 

54,015 AUMs 

52,250 AUMs 

92,465 AUMs 

Totals 350 328,031 AUMs 

1Less than 0.2% of the restoration treatments are planned on the Shasta-Trinity National Forest.  The one 
allotment listed is only partially within the Analysis Area. 
2About 2% of the restoration treatments are planned on the Klamath National Forest.  The number of 
allotments include some partial allotments. 

When the Modoc National Forest LRMP was implemented in 1991, most of the Forest’s 

permanent rangeland, or 582,000 acres, was in satisfactory ecological condition, meaning the 

current range condition is ‘excellent with a static trend or fair with static or upward trend, with a 

diversity of herbaceous, shrub, and forest vegetation’. A total of 342,000 acres were considered 

to be in unsatisfactory ecological condition, described as livestock grazing conditions in poor to 
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very poor with static or declining trend.  The areas in unsatisfactory ecological condition were 

due to a variety of causes including poor management of livestock, competition of livestock with 

wildlife and wild horses and extensive increases in juniper density due to historic grazing 

practices and suppression of naturally occurring fires. 

Portions of the Shasta/Trinity, and Klamath National Forests are included in the Analysis 

Area.  Allotments on the Klamath National Forest are mostly on the Goosenest Ranger District.   

The Alturas, Eagle Lake and Surprise Field Offices of the BLM comprise 2,746,800 acres of 

the Analysis Area. Of the 503,045 acres of BLM-administered lands within the boundaries of the 

Alturas Field Office, 456,909 acres (91 percent) are presently in grazing allotments.  Within these 

allotments, 54,015 AUMs are available for permitted animals and present permits allow for 

53,108 active AUMs.  All of the BLM-administered lands within the Surprise Field Office area 

are presently included in grazing allotments.  Within these allotments, 92,465 AUMs are 

available for permitted animals.  Of the 1,022,767 acres of BLM-administered lands within the 

boundaries of the Eagle Lake Field Office, 987,779 (97 percent) are currently in grazing 

allotments.  Within these allotments, 52,250 AUMs are available for permitted animals.   

For the Surprise allotments in 2005, roughly 15-20 percent meet all standards for rangeland 

health while approximately 25 percent do not meet all standards, with recent livestock grazing a 

primary cause, but with progress being made towards meeting standards.  An additional 

approximate 20 percent do not meet all standards, with recent livestock grazing a primary cause, 

but no progress is being made towards meeting standards.  The balance of the allotments have not 

been assessed. 

BLM and National Forest rangeland is divided into grazing allotments, which are further 

divided into pastures. Within the allotments, animal movements are controlled through the use of 

pasture fences, drift fences, locations of water sources and active herding practices.  “Rest

rotation” management is being applied, in an approach in which pastures are grazed in one season 

and ungrazed in one or two subsequent seasons.  Livestock are moved in and out of allotments 

and between pastures by trucks or overland “drives.” 

Livestock grazing resources that support grazing activities include vegetation as well as 

components such as water, minerals, and cover.  The carrying capacity for grazing animals of a 

particular given area of rangeland, described in terms of AUMs, consists of the number of 

animals that can be supported by the range while meeting required standards.  The relative 

composition and quality of forage species, in concert with animal food preferences, contributes to 

quantification of the carrying capacity (Heady and Child 1994). 

3.4 Fire/Fuels ___________________________________ 
For thousands of years prior to the Euro-American settlement in the 19th century, fire played a 

major role in the shaping and maintaining of ecosystems across the landscape.  Lightning was the 

major source of ignitions for wildfires.  Native Americans also used fire to burn areas for many 
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uses (Pit River Watershed Alliance 2004).  The frequency and extent of fires was of such 

magnitude that dead and down fuels, and fuel ladders, rarely developed sufficiently to support the 

generation of crown fires. Perennial grasses provided the fine fuels that carried fire across the 

land. Fires typically were of light to moderate intensities, variable sizes, with relatively 

consistent fire return intervals. 

In the early part of the 20th century, conditions began to change as settlers began grazing 

cattle and suppressing natural wildfire (Section 3.2.1 Historical Vegetation Patterns). These 

actions interrupted the natural rhythm of fire and fire return intervals (USDA Forest Service 

2006). Heavy, unregulated cattle and sheep grazing began in the mid-1800s, affecting the 

quantity and distribution of the widespread perennial grasses (fine fuels), which had been the 

principal component carrying wildfire in grasslands.  In some places, native perennial grasses 

were replaced with introduced annuals and weed species.  Wildfires began to change in character; 

they became larger in extent and exhibited more intense and damaging fire intensity, sometimes 

leading to long-term ecological changes.  In recent history, catastrophic fire events have become 

even more common from late 1990s into 2004 (USDA Forest Service 2006).   

Human-caused fires increased with the settlement of lands in northeastern California.  The 

Modoc National Forest found that approximately 23 percent of all fires from 1910 to 1979 were 

human caused.  Fire prevention activities have increased since the mid-1900s, which has reduced 

the numbers of human caused fires.  This reduction is attributed to intensive public education 

programs (USDA Forest Service 1991a). 

In 2000, responding to presidential direction, the federal agencies developed the National Fire 

Plan (NFP) to address the catastrophic fires that were occurring, reduce wildfire impacts on rural 

communities, and ensure adequate levels of firefighting resources in the future (USDA Forest 

Service 2000b). Both the BLM and FS have been implementing the NFP since 2000.  One of the 

NFP top priorities calls for the change of existing fuel levels and providing increased protection 

of rural communities referred to as “Communities At Risk”.  These communities are defined 

within an area called the “Wildland Urban Interface” (WUI).  Typically the WUI has flammable 

vegetation near or in close proximity to improvements (homes, businesses and other structures) at 

risk of being damage or destroyed by wildfire. 

3.4.1 WILDFIRE 

The effects that any given fire could have on the land are highly variable because of the factors 

that determine a fire’s severity and extent, including ground fuels, weather, moisture content of 

the fuels, etc. Severe fires cause greater impacts to the landscape than low intensity ground fires 

or mixed severity fires.  High intensity fires can damage soils, increase sediment delivery to 

streams, reduce habitat for some plant and wildlife species, and degrade air quality.  A high 

intensity fire, which is much more difficult to control than low intensity fire, may also have a 
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higher monetary cost for suppression, and may present a risk to lives and structures.  As the WUI 

has expanded, so have the risks of these types of losses. 

The California Department of Forestry (CDF) and the FS have collaborated to assemble Fire 

Perimeters data. These data consists of CDF fires 300 acres and greater in size and USFS fires 10 

acres and greater throughout California from 1950 to 2002 (Table 14).  An examination of these 

data shows that they are comprised of almost entirely forest fires within the Analysis Area.  

Therefore, fires on BLM and other fires within the sagebrush and grassland components of the 

sage steppe are not part of this database. Forest fire data show an apparent trend towards 

increased average acres burned per year over the last 100 years.  This trend would include fires in 

dense juniper. Even though weather cycles play a role with wet and dry years and even decades, 

the current fire events are considered to be outside the normal type, extent and intensity of fire.  

This apparent trend appears to be a long-term consequence of the altered fire regimes caused by 

early grazing, fire suppression, increased vegetation density (Section 3.2.2 Alteration of Historic 

Disturbance Regimes) and the interruption of the natural fire return intervals. 

Table 14. Total Acres Burned and Average Annual Acres Burned by Decade1 

Decade Total Acres Average Acres 
Burned Burned/Year 

1910-1919 69,891 6,989 

1920-1929 95,906 9,591 

1930-1939 89,606 8,961 

1940-1949 124,218 12,422 

1950-1959 192,580 19,258 

1960-1969 42,706 4,271 

1970-1979 184,053 18,405 

1980-1989 58,088 5,809 

1990-1999 206,690 20,699 

2000-2004 113,088 22,6182 

1Data source: http://www.fs.fed.us/r5/rsl/projects/frdb/layers/fire.html. An examination of these data shows that they are 
comprised of almost entirely forest fires within the Analysis Area. 

2Note: There are only five years in this period and not the typical ten years in the decade. 
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3.4.2 CURRENT VEGETATIVE CONDITIONS AND FIRE 

Historically, the vegetation patterns and structures in the Focus Area were heavily influenced by 

wildfire (Section 3.2 Vegetative Conditions). The composition, structure and patterns of grasses, 

shrubs and forestlands evolved with and were shaped by the frequency and intensity of fires.  In 

turn, climate, weather patterns, and vegetation or cover type determined the frequency of fire on a 

site. In some of the grassland areas, periodic fires occurred with a return interval of every decade 

or less. In big sagebrush, the fire return interval varied between 12 to 70 years, depending on 

species of sagebrush and site conditions (Appendix A).  Areas such as the low sagebrush did not 

have enough productivity to often sustain a fire (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). 

The historical fire patterns of more frequent low to moderate intensity fires maintained 

juniper at low densities in most of the area with scattered areas of dense juniper woodlands.  The 

landscape would be a variety of age classes and have vegetative diversity. 

As the ecosystem continues to change, the types of fires that could occur would likely differ 

from historical conditions due to changes in the horizontal and vertical vegetative structures in the 

Analysis Area. Larger, more continuous areas of dense juniper would exhibit more intense fire 

behavior. 

3.4.3 FIRE REGIMES 

Fire regimes are described in terms of frequency and severity, and represent pre-settlement 

historical fire processes generated for the period from around 1500 to just prior to the mid-1800s.  

Fire Regimes I and II represent frequent fire return intervals.  Fire Regime I represents a frequent, 

low severity fire in intervals of 0-35+ years.  This Fire Regime occurs mostly on forested land.  

Fire Regime II represents frequent stand replacement fires, also at intervals of 0-35+years.  This 

Fire Regime occurs primarily on grasslands and shrublands.  Fire Regimes III, IV, and V have 

longer fire return intervals and occur on forestlands, shrublands, and grasslands (USDA Forest 

Service 2002). Table 15 presents the Fire Regime descriptions as developed by Hardy et al. 

(2001) and Schmidt et al. (2002). 

Currently, four of the five Fire Regimes are found within the Analysis Area and Focus Area 

(Table 16).  This information is based on landscape scale information.   
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Table 15.  Fire Regime Descriptions1 

Fire Regime Description 

I 
0-35 year frequency and low (surface fires most 
common) to mixed severity (less than 75 percent of 
the dominant overstory vegetation replaced). 

II 
0-35 year frequency and high (stand replacement) 
severity greater then 75 percent of the dominant 
overstory vegetation replaced. 

III 
35-100+ year frequency and mixed severity (less 
than 75 percent of the dominant overstory 
vegetation replaced). 

IV 
35-100+ year frequency and mixed severity 
(greater than 75 percent of the dominant overstory 
vegetation replaced). 

V 
200+ year frequency and high (stand replacement) 
severity. 

1General Technical Report RMRS-GTR-87.  2002. USDA Forest Service. 

Table 16.  Acres by Fire Regime1 

Fire Regime Analysis Area Focus Area 

I 1,451,570 acres 524,309 acres 

II 0 acres2 0 acres2 

III 3,049,542 acres 2,406,051 acres 

IV 311,832 acres 226,067 acres 

V 16,103 acres 185 acres 

1Data source: http://frap.cdf.ca.gov/data/frapgisdata/select.asp 

2It is likely that some Fire Regime II is found in the Analysis Area and Focus Area based upon field experience and more 
site-specific data.  The acres in Fire Regime II are likely included in the Fire Regime I acres. 
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3.4.4 CONDITION CLASSES 

Condition classes describe the degree of departure from historical fire regimes resulting in 

alterations of key ecosystem components such as species composition, structural stage, stand age, 

and canopy closure. Several factors may have caused this departure from historical conditions 

including fire exclusion, timber harvesting, grazing, introduction and establishment of exotic 

plant species, insects and disease (introduced or native), or other past and present management 

activities. 

The existing Condition Classes within the Analysis Area and Focus Area (Table 17) show 

that the majority these areas are in Condition Class 3.  This indicates that much of the area has 

been significantly altered from its historical range and that the risk of losing key ecosystem 

components is high.  The Condition Classes confirm that the Analysis Area and Focus Area are 

outside of the historical range for fire regime and return interval.  The descriptions of Condition 

Classes are presented in Table 18. 

Table 17.  Acres by Condition Class1 

Condition 
Class 

Analysis Area Focus Area 

1 476,878 acres 286,485 acres 

2 1,437,678 acres 853,753 acres 

3 3,023,148 acres 2,035,211 acres 

1General Technical Report RMRS-GTR-87.  2002. USDA Forest Service. 
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Table 18.  Condition Class Descriptions1 

Condition Class Attributes Example management options 

Condition Class 1 

Fire regimes are within or near an historical 
range. 

The risk of losing key ecosystem components is 
low. 

Fire frequencies have departed from historical 
frequencies by no more than one return 

interval. 

Vegetation attributes (species composition and 
structure) are intact and functioning within an 

historical range. 

Where appropriate, these areas can 
be maintained within the historical 
fire regime by treatments such as 

fire use. 

Fire regimes have been moderately altered 
from their historical range. 

The risk of losing key ecosystem components 
has increased to moderate. 

Where appropriate, these areas may 
need moderate levels of restoration 

treatments, such as fire use and 

Condition Class 2 Fire frequencies have departed (either 
increased or decreased) from historical 

frequencies by more than one return interval.  
This results in moderate changes to one or 
more of the following: fire size, frequency, 
intensity, severity, or landscape patterns. 

Vegetation attributes have been moderately 
altered from their historical range. 

hand or mechanical treatments, to 
be restored to the historical fire 

regime. 

Condition Class 3 

Fire regimes have been substantially altered 
from their historical range. 

The risk of losing key ecosystem components is 
high. 

Fire frequencies have departed from historical 
frequencies by multiple return intervals.  This 
results in dramatic changes to one or more of 
the following: fire size, frequency, intensity, 

severity, or landscape patterns. 

Vegetation attributes have been substantially 
altered from their historical range. 

Where appropriate, these areas may 
need high levels of restoration 
treatments, such as hand or 

mechanical treatments. These 
treatments may be necessary before 
fire is used to restore the historical 

fire regime. 

1General Technical Report RMRS-GTR-87.  2002. USDA Forest Service. 
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3.5 Air Quality___________________________________ 
The Analysis Area air basin is characterized as having “crisp, clean mountain air” (USDA Forest 

Service 1991a). Air quality of the basin, as recognized under the Federal Clean Air Act 

standards, is considered to be excellent. However, the Reno area heavily impacts the southern 

portion of Washoe County air quality conditions, 

which affects the eastern part of the Analysis Area.  

The Focus Area is north of the Reno area and in the 

more open desert terrain found in the northern part of 

Washoe County.  The air quality for this open area is 

similar to that of Modoc County, which is excellent. 

Air quality is measured against various standards 

that have been determined by State and Federal 

Agencies.  In order to determine that air quality is 

meeting the applicable standards (attainment), seven 

recognized pollutants are measured against the 

standards. The seven pollutants are: ozone (O3), 

carbon monoxide (CO), nitrogen dioxide (NO2), lead, 

sulfur dioxide, PM10 and PM2.5.  Of these 

pollutants, five are of major concern in the Focus 

Area. These include PM10 and PM2.5, O3, CO, and 

NO2. Wildfires, prescribed fires, wood stove and 

fireplace burning produce smoke that contain both 

PM10 and PM2.5 particulate matter but of differing 

levels. Sources of CO are automotive (mobile) and 

industrial activities (stationary), which are found 

throughout the Analysis Area. Stationary sources 

include factories, power plants, and agricultural 

burning. Mobile sources of pollution include 

automobiles, trucks, buses, and various types of 

recreational vehicles. Mobile sources are primarily 

PM2.5 and PM10 – Particulate matter 

measuring over 2.5 or 10 microns in 

diameter. Concentrations are measured in 

micrograms per cubic meter at ground level. 

Sources of PM2.5 or 10 include cars and 

trucks (especially diesels), fireplaces, smoke 

from wildfires and prescribed fires, 

woodstoves, and windblown dust. The 

increase of respiratory disease, lung damage, 

and possible death in extreme cases, may 

likely occur with overexposure to PM2.5 or 

10. 

CO – Carbon monoxide. Ground level 

concentrations are measured in parts per 

million.  Sources include all entities that 

consume fuel by burning. Some examples 

include all internal combustion engines (i.e.  

cars, trucks, construction and farming 

equipment), residential heaters and stoves. 

Over exposure to CO can cause chest pain in 

heart patients, headaches, nausea, reduced 

mental alertness, and even death at very high 

CO levels. 

NO2 – Nitrogen dioxide. Ground level 

concentrations are measured in parts per 

million (See carbon monoxide for sources). 

Overexposure to NO2 can cause lung 

damage. 

O3 – Ozone. Concentrations are measured in 

parts per million.  Examples of sources 

include cars and trucks (especially diesels), 

industrial sources such as chrome plating, 

neighborhood businesses, such as dry 

cleaners and service station, and building 

materials and products. Overexposure to O3 

can cause difficulties with breathing and 

increased risk of lung damage. 

responsible for the decrease in air quality in Northern California (Center for Economic 

Development 2005). 

3.5.1 REGULATION OF AIR QUALITY 

The Clean Air Act defines national ambient air quality standards (NAAQS).  These standards 

identify the acceptable levels of pollutants above which the effects are detrimental to public 
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health or welfare (Table 19). The California Air Resources Board (CARB), through its authority, 

delegates the regulatory and monitoring requirements to the local Air Pollution Control Districts 

(APCD) for the state.  In Nevada, the Nevada Bureau of Air Quality (NBAQ) is the responsible 

agency for the regulatory and monitoring requirements. 

Table 19.  Current Federal and State Ambient Air Quality Standards1 

Pollutant National Standards California Standards 

Ozone 0.12 ppm (1-hr avg) 0.09 ppm (1-hr avg) 

0.08 ppm (8-hr avg) 

Carbon Monoxide 9.0 ppm (8-hr avg) 9.0 ppm (8-hr avg) 

35.0 ppm (1-hr avg) 20.0 ppm (1-hr avg) 

Nitrogen Dioxide 0.053 ppm (annual a.m.) 0.25 ppm (1-hr avg) 

Sulfur Dioxide 0.03 ppm (annual a.m.) 0.04 ppm (24-hr avg) 

0.14 ppm (24-hr avg) 0.25 ppm (1-hr avg) 

0.5 ppm (3-hr avg) 

Lead 1.5 �g/m3 (calendar qtr) 1.5 �g/m3 (30-day avg) 

Particulate Matter 50 �g/m3 (annual a.m.) 20 �g/m3 (annual a.m.) 
(PM10) 

150 �g/m3 (24-hr avg) 50 �g/m3 (24-hr avg) 

Particulate Matter 15 �g/m3 (annual a.m.) 12 �g/m3 (annual a.m.) 
(PM2.5) 

65 �g/m3 (24-hr avg) 65 �g/m3 (24-hr avg) 

1Source: California Air Resources Board, www.arb.ca.gov/aqs/aaqs2.pdf, July 9, 2003
            ppm = parts per million  
            a.m.  = arithmetic mean 

            μg/m = micrograms per cubic meter 
 


Federal land management agencies follow the appropriate agricultural burning and smoke 

management guidelines and reporting processes when using prescribed fire.  In addition to 

applying state and federal guidelines the BLM and FS follow their respective manual direction 

and requirements. Records are maintained to account for the amount of vegetation fuels burned 

and these records are submitted on a quarterly basis to the County Air Pollution Control (CAPC). 

3.5.2 CLASS 1 AND CLASS 2 AIRSHEDS 

Under the Clean Air Act, three air quality classes were established.  Class I airsheds include 

wilderness exceeding 5,000 acres, and National Parks exceeding 6,000 acres.  The Class I 

airsheds have the most stringent restrictions on the amount of pollution that can be added into the 

airshed under the provisions of the Prevention of Significant Deterioration program (PSD).  Class 
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I airsheds are the “cleanest” areas and receive special visibility protection.  They are allowed very 

limited increases (increments) in sulfur dioxide and particulate matter concentrations in the 

ambient air over baseline concentrations (USDA Forest Service Manual 2580.5).  Two areas in 

the Analysis Area are designated as Class I.  One is the South Warner Wilderness located in the 

Modoc National Forest and in the eastern side of the Analysis Area.  The other is the Lava Beds 

Wilderness in the Lava Beds National Monument, located in the northwest corner of the Analysis 

Area.  In the Analysis Area, all areas that are not classified as Class I are designated as Class II, 

including wildlands and urban areas (National Wildfire Coordination Group 2001).  

The Analysis Area air basin is in a remote area.  The area experiences little effects from the 

ozone pollution that typically flows in from urban areas.  Therefore, the entire air basin is in an 

attainment status for state standard levels of ozone.  As population centers in the Analysis Area 

continue to slowly grow, pollution from particulate matter (PM10) could become a more common 

problem (Center for Economic Development 2005).  However, as seen in Figure 17, the most 

recent period from 2002-2003 does not indicate any days exceeding the allowable level of PM10 

particulate matter for this air basin. This can be compared to the period from 1994 to 2001 when 

during six of the eight years, more than 10 days per year exceeded the state PM10, 24 –hour 

standards. In 1995 and 1999, 54 and 30 days, respectively, exceeded the standard. 

 Figure 17.  Number of Days Exceeding State PM10 24-hour Standards  
in the Analysis Area Air Basin 
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If an air basin exceeds the allowable levels for one or more of the above four pollutants, the 

state may impose limitations on existing industrial operations and types of new industrial 

facilities proposed to be built in the area (Center for Economic Development 2005). 

3.5.3 AIR QUALITY OF FOCUS AREA 

Modoc County typifies the quality of air found in the Northeast Plateau Air Basin and within the 

Focus Area. As discussed above, its remote location prevents the ozone pollution that typically 

flows in from urban areas found in the valleys of central California.  As a result, the entire basin 

has reached attainment for state standard levels of ozone.  Particulate matter (PM10) is a more 

common problem for Modoc County.  The levels of PM10 found in the county are due in large 

part to smoke emissions generated by stoves and fireplaces during the winter months.  Table 20 

presents information on PM10 concentrations in Modoc County from 1993 through 2005.  This 

table shows the Maximum 24 hour concentration and the number of days that State and National 

24-hour standards were violated.  In 2002 through 2005, the county air quality did not exceed 

state or federal standards (Table 20). 

Table 20.  Modoc County PM10 Summary – Maximum 24 hour Concentrations and Days Above 
State and National 24 hour Standards.1 

Measure 
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005(μg/m3) 

Max.  24-Hr. 
Concentration 

Max. Annual 
Geometric Mean 

Days Above 
State 24-Hr.  Std. 

Days Above Nat�l 
24-Hr. Std. 

0 

0 

0 

0 

101.0 

25 

13 

0 

78.0 

25 

54 

0 

74.0 

17 

12 

0 

97.0 

18 

6 

0 

62.0 

15 

12 

0 

94.0 

22 

30 

0 

79.2 

17 

18 

0 

66.6 

16 

6 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1Source:  California Air Resources Board, Measurements taken in Alturas at W.  4th Street. PM10 Particulate matter 
under10 microns in diameter.  Ground level concentrations are measured in micrograms per cubic meter. 

PM10 pollutants are often generated by residential burning in population centers.  However, 

another source of similar pollution is from the burning of vegetation on BLM and FS lands.  

Burning occurs from prescribed fire operations such as logging slash disposal, site preparation for 

reforestation, and livestock grazing improvement projects.  Suspended particulate matter (PM10 

and PM2.5) can be a major concern when wildfires occur.  As with residential burning, prescribed 

fire and wildfires are seasonal in nature.  Winter is the season when smoke is generated from 

residential stoves and fireplaces. Prescribed burning projects typically occur during the fall and 

spring periods when burns can be managed under appropriate weather conditions that allow for 
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acceptable smoke dissipation.  Wildfires usually occur during the summer and early fall periods.  

Smoke dissipation from wildfires is unmanageable and dissipates in the direction of wind patterns 

existing at the time.   

Land management activities that use mechanical treatments generate particulate emissions 

from the use of internal combustion engines. The types of particulate matter include the release 

of dust, soot and other bits of tiny small solid materials into the air.  These sources include the 

burning of diesel fuel in vehicular equipment and road construction.  These pollutants exist when 

operations are ongoing, which is nearly year-round because access is usually not limited 

seasonally. 

3.6 Soil Resources_______________________________ 

3.6.1 SOIL CHARACTERISTICS 

Climate, vegetation, geologic parent material, relief, aspect, age of landforms, and disturbance 

history determine soil characteristics.  The Analysis Area has considerable variety in these 

factors, resulting in considerable variability in soil characteristics.  The Analysis Area is 

composed of three ecological subregions; the Modoc Plateau, Southern Cascades and 

Northwestern Basin and Range. The Modoc Plateau comprises the majority of the Analysis Area. 

3.6.2 EROSIONAL PROCESSES 

The climate of much of the lower elevation areas of the Analysis Area is semiarid.  Sheet erosion 

accounts for the highest sediment yields in semiarid environments like the Analysis Area, 

although accelerated channel erosion can also occur (Leopold 1966). Soils in semiarid areas are 

particularly susceptible to erosion (Langbein and Schumm 1958).  In environments that are more 

arid, even though vegetative cover is extremely sparse, rainfall occurs too infrequently to cause 

significant long-term erosion. Conversely, in areas that are more humid, increased vegetative 

cover successfully protects soils by reducing runoff and erosion. In areas with semiarid 

conditions, vegetative cover is sparse but rainfall occurs more frequently than in drier climates.  

These conditions create naturally high erosion rates (Langbein and Schumm 1958).  However, 

although much of the Analysis Area is in a semiarid climate, soil erodibility hazard is generally 

low to moderate.  The lower soil erodibility hazard is partially because slopes in the Analysis 

Area are predominantly low to moderate.  Nearly 85 percent of the Analysis Area has slopes of 

less than 20 percent (Table 21 and Figure 18). These shallow slopes are an important factor in 

the low to moderate overall erosion potential.   
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Table 21. Land Slope of the Analysis Area 

Slope Area  Portion of Cumulative 
(percent) (acres) Total Area Area 

0-5 3,347,539 51 % 51 % 

5-10 1,026,726 16 % 67 % 

10-20 1,119,356 17 % 84 % 

20-30 554,102 8 % 92 % 

30-100 502,946 8 % 100 % 

>100 1,157 0 % 100 % 

Total 6,551,826 

Vegetative cover also affects soil erodibility.  Based on research in areas with comparable 

conditions, greater vegetative cover generally provides greater stability for soils.  Higher 

elevation forest and herbaceous vegetation with greater groundcover generally provides more 

stability to underlying soils than lower elevation shrub and herbaceous vegetation with lower 

groundcover (Pierson et al. 1994, Simanton and Emmerich 1994). 

Canopy cover and standing biomass are inversely proportional to erosion and are generally 

regarded as the primary factors influencing erosion (Blackburn et al. 1994). The amount and type 

of vegetation on semiarid rangelands spatially influence the microenvironment, surface soil 

characteristics, and erosion rates. Shrubs have a stronger influence on the factors that control 

erosion than grasses do. As a result, shrubs create spatially distributed microsites that function as 

water collection and sediment deposition areas with extremely low erosion rates.  Except during 

the most extreme rainfall events, these shrub influenced microsites generally do not experience 

erosion. The majority of the erosion occurs in the spatially distributed spaces between these 

vegetation types (Blackburn et al.1994). The effect of vegetative cover on soil stability is 

particularly evident after high-intensity rainfall events (Martinez-Mena et al. 2000) 

3.6.3 DISTURBANCE PROCESSES AND EFFECTS ON SOIL EROSION 

The primary historic disturbance process that affected soils and contributed to erosion in the 

Analysis Area was fire. In general, fire can have serious consequences for soil resources, 

depending on location and severity. High severity fires tend to significantly reduce the amount of 

duff (the decomposed organic layer on the surface of the soil below the vegetative groundcover), 

cause losses in soil nutrients, and heat the soil (Harvey et al. 1989, Hungerford et al. 1991). 

Water and sediment yields may increase as more of the forest floor is consumed (Robichaud and 

Waldrop 1994, Soto et al. 1994, Wells et al. 1979). If a fire consumes the duff and organic layers 

of the soil, exposing the mineral soil below, infiltration and water storage capacities of the soil are 

greatly reduced (Robichaud 1996). This effect increases overland flow and therefore, surface 
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erosion. Therefore, severe fires generally increase runoff and subsequent erosion of soils 

(McNabb and Swanson 1990).   

Intense fires can produce hydrophobic (water-repellent) layers, as volatilized products from 

the organic matter move from the burning layer to the underlying soil (DeBano et al. 1976). 

Hydrophobicity will dramatically decrease soil infiltration as the water repellent layers form, 

increasing surface runoff. During formation, volatile organic molecules diffuse down into the 

soil, where they cool, condense, and form a compound that coats soil particles and fills pore 

spaces. Fires generally produce more developed hydrophobic layers in coarser textured soils than 

in fine-grained soils, and in soils with a greater amount of organic matter, higher soil 

temperatures, and lower moisture content.   

Range fires can influence the physical evolution of the land surface in semiarid areas 

(Bierman and Gillespie 1991).  These rapidly moving fires generally heat soil and rocks for only 

several minutes in most locations.  The heating intensity of these fires tends to be spatially 

heterogeneous, and therefore, the physical effects of these fires vary across the landscape.  By 

removing vegetation and accelerating physical weathering, fire influences soil structure by 

breaking existing rocks into smaller fragments (Bierman and Gillespie 1991).   

3.6.4 FIRE SUPPRESSION AND VULNERABILITY OF SOILS TO FIRE 

The susceptibility of soils to the potentially severe effects of intense wildfire varies throughout 

the Analysis Area.  At lower elevations, in dense Western juniper stands for example, soils are at 

relatively high risk of exposure to unnaturally intense wildfires.  In these areas, soils would be 

affected more than they would have been affected under historic conditions because the 

vegetation is susceptible to more intense fires than historically.   

The most significant factor influencing the extent of soil erosion following wildfire in the 

Analysis Area is the intensity of rainfall that follows over the first few years.  Soil erosion could 

be significant following a relatively low-intensity fire if heavy precipitation destabilizes the 

surface and carries eroded sediment downhill.  Conversely, soil erosion could be minimal 

following high intensity fires if the following precipitation is gentle enough to enhance vegetative 

recovery without destabilizing the soil. 

Based on the well-documented effects of wildfires, the areas that are most vulnerable to fire 

include relatively erodible soils, particularly in areas where the fire risk is higher than it was 

historically. Fine-grained soils are the types of soils that are less susceptible to erosion.  The 

extent of soil erosion following fires also depends upon the amount of cover left on the site. 

3.6.5 PRESCRIBED FIRE 

In general, the impacts of prescribed burning are significantly less damaging to soil resources 

than the effects of intense wildfires. Management strategies can improve physical and 

hydrological soil characteristics by creating mosaic patterns of areas with contrasting 
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hydrological properties (Fitzjohn et al. 1998). Mosaic patterns created during prescribed burning 

may prove effective at reducing runoff and erosion in semiarid watersheds.   

Although intense wildfires produce the most dramatic adverse impacts to soil resources, 

prescribed fires may also produce hot spots with increased potential for surface runoff and 

erosion. In the Analysis Area, soils are most vulnerable when burned in late fall before the rainy 

season. Prescribed burns that occur in the spring tend to produce fewer impacts from runoff and 

sediments because vegetation re-establishes before the rainy season, providing soil surface 

protection. Significant seasonal and yearly differences in impacts to soils may occur because of 

differences in precipitation levels and intensities, irrespective of a burn.   

3.6.6 SOIL EROSION HAZARD 

Soil K factors represent a relative index of susceptibility to particle detachment and transport by 

rainfall as compared to bare, cultivated soil.  A K factor of one would indicate the same 

susceptibility as a plowed, unvegetated field.  This quantitative measure of soil erodibility and 

runoff potential is based primarily on the percentage of silt, sand, and organic matter, soil 

structure, rock fragments, and soil permeability.  There are two types of K factors, Kw and Kf.  

Kw represents the K factor of the whole soil, including rock fragments, and Kf represents the K 

factor of the fine fraction of the soil. For the purposes of determining the potential erodibility of 

different soils after disturbance, this analysis uses the Kw factor.  By definition, Kw factors range 

from 0.02 to 0.69 (Wischmeier and Smith 1978).  Other factors being equal, the higher the value, 

the more susceptible the soil is to sheet and rill erosion by water.  In the Analysis Area, Kw 

ranges from 0.02 to 0.64, representing the variability in soil conditions over this 6.5-million acre 

area. 

Slopes are the second factor in soil erosion potential with steeper slopes having higher soil 

instability. Slopes range from less than five percent to over 100 percent in the Analysis Area. 

Table 22 presents the criteria for rating the Analysis Area for potential soil erodibility.  The 

ratings of low, moderate and high reflect the relative probability of soil erosion following surface 

disturbance. Each soil hazard rating provides a relative measure of the potential susceptibility of 

the landscape to surface erosion if disturbed, rather than a measure of actual soil erosion or 

sediment delivery. If disturbed, soil erosion could be prevented on even high potential soil 

erodibility soils with appropriate mitigation measures.  In many areas, soil erosion that occurred 

following disturbances would be redeposited on hillslopes, resulting in no sediment reaching a 

stream channel.   
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Table 22.  Criteria for Determining Potential Soil Erodibility 

Kw Factor 
Percent 
Slope Kw < 0.2 0.2 < Kw < 0.35 Kw > 0.35 

0-20 low low moderate 

21-40 low moderate high 

40-50 moderate high high 

>50 severe severe severe 

Potential soil erodibility in the Analysis Area is predominantly moderate.  The high potential 

erodibility areas correspond with steeper upland slopes (Figure 19).  The data show that nearly 70 

percent of the Analysis Area is in the Slight to Moderate potential soil erodibility categories 

(Table 23) and that the Severe category only accounts for two percent of the Analysis Area.  The 

“No Tabular Data” category is comprised mostly of rock outcrops. 

Table 23.  Analysis Area Potential Soil Erodibility 

Erodibility Area Percentage of 
Area 

Slight 1,867,210 acres 29 % 

Moderate 2,527,017 acres 39 % 

High 863,893 acres 13 % 

Severe 144,872 acres 2 % 

No Tabular Data 1,147,416 acres 18 % 

Total 6,550,408 acres 
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3.6.7 NUTRIENT CYCLING 

Nutrient cycling is an important function to understand for the Sage Steppe Ecosystem 

Restoration Strategy.  Restoration activities that result in loss of nutrients from the treatment area 

could have a negative impact on the ability of the restoration to be successful.   

The main plant nutrients in forests and grasslands are generally nitrogen (N) and Phosphorus 

(P) although site productivity may also be limited by moisture (Austin et al. 2004). Nitrogen (N) 

is an essential plant nutrient but is highly water soluble and therefore can be transported off a site, 

reducing that location’s productivity. In semi-arid environments, nutrient availability can vary 

widely depending upon the available moisture (Bates et al. 2002). In general, nutrients are held 

in plant tissues, mineralized in the soil, or solublized in soil moisture or ground water.  In sage 

steppe: trees, shrubs, grasses, and other plants tend to increase soil nutrient content beneath them 

(Charley and West 1977).  These resource islands may be transient in nature but show that 

standing biomass affects the nutrient status of the site (Stubbs and Pyke 2005). 

Prescribed fire has been shown to release nutrients (Kauffman et al. 1994). Because fire is a 

natural part of these ecosystems, the plants that occupy a site following fire depend on that 

nutrient flush to establish. Mechanical removal of juniper is not part of the natural disturbance 

regime and therefore current research is investigating its affect on nutrients.  In the most recent 

study, juniper removal has been shown to not change the soil nutrient content (Stubbs and Pyke 

2005) and was similar to sites that were burned after the initial flush of nutrients.  In another 

study (Bates et al. 2002) N increased following juniper cutting.  However, these two treatment 

methods can result in different forms of N being available to plants that would grow after 

treatment (Stubbs and Pyke 2005). One of the reasons that juniper removal does not affect the 

soil nutrient content is that juniper has relatively low N and P content in its branches and leaves 

(Bunderson and Weber 1986).  Also, in semi-arid environments, soil mineralization tends to 

dominate during dry periods (Kramer and Green 1999) and plants receive a flush on nutrients 

during wet periods (Bunderson and Weber 1986, Stubbs and Pyke 2005).   

3.7 Watersheds _________________________________ 
The USGS has a standardized system of delineating and classifying watersheds by hydrologic 

unit code (HUCs). The Analysis Area contains 16 “fourth level” watersheds (or 4th-HUCs).  

These fourth level watersheds typically range from 500,000 to 1,000,000 acres.  Table 24 displays 

th
the Analysis Area’s 4  level watersheds. These 16 watersheds are part of larger watershed basins 

that are also displayed in Table 24 and on Figure 20.  The watershed basins are used in this 

document to describe the various watershed characteristics of the Analysis Area.   
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Table 24.  Watersheds and Basins in the Analysis Area 

HUC Code 4th Level Watershed Basin Watershed Area 

16040203 

16040204 

Smoke Creek Desert 

Massacre Lake 

Black Rock Desert 

Black Rock Desert 

72,239 acres 

522,906 acres 

Basin Total 595,146 acres 

17120007 

17120008 

Warner Lakes 

Guano 

Oregon Closed Basins 

Oregon Closed Basins 

113,556 acres 

40,241 acres 

Basin Total 153,798 acres 

18010204 

18010205 

18010206 

18010207 

Lost 

Butte 

Upper Klamath 

Shasta 

Klamath 

Klamath 

Klamath 

Klamath 

1,092,959 acres 

354,904 acres 

10,706 acres 

1,537 acres 

Basin Total 1,460,106 acres 

18020001 

18020002 

18020003 

18020004 

Goose Lake 

Upper Pit 

Lower Pit 

McCloud 

Upper Sacramento 

Upper Sacramento 

Upper Sacramento 

Upper Sacramento 

232,692 acres 

 1,716,791 acres 

611,207 acres 

1,266 acres 

Basin Total 2,561,956 acres 

18020121 

18020122 

North Fork Feather 

East Branch North Fork Feather 

Lower Sacramento 

Lower Sacramento 

2,008 acres 

113 acres 

Basin Total 2,121 acres 

18080001 

18080002 

18080003 

Surprise Valley 

Madeline Plains 

Honey-Eagle Lakes 

North Lahontan 

North Lahontan 

North Lahontan 

576,236 acres 

515,525 acres 

697,479 acres 

Basin Total 1,789,240 acres 

3.7.1 WATER QUALITY 

The greatest potential effects from the restoration activities are sediment yield and sedimentation.  

Therefore, this section will focus on the existing conditions for sediment yield and sedimentation. 

3.7.1.1 Sediment Yield 

Erosion is the removal of soil particles by wind, water and ice.  Sediment yield occurs when soil 

leaves the site and enters a water body.  Sediment yield from forest restoration activities is 

generally a concern in areas of intense disturbance such as skid trails, landings and roads 

(Megahan and Kidd 1972).  Best Management Practices (BMPs), when properly applied, can be 
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very effective at minimizing erosion from forest harvesting activities (Megahan and Hornbeck 

2000). 

Road surface erosion and the use of unsurfaced roads is a potentially significant erosion 

problem especially where roads are hydrologically connected to streams (USDA Forest Service 

2001a). The use of unsurfaced roads may cause rutting, increasing the potential for sedimentation 

to streams.  Road surface erosion can be significant where roads are surfaced with native 

materials, especially if the native materials have a high erosion potential (Walkinshaw and Santi 

1996), and where there has been insufficient road drainage planning.  Roads that are surfaced 

with gravel or pavement are generally less susceptible to surface erosion (USDA Forest Service 

2001a). 

In the Analysis Area, some roads cross over stream channels or are adjacent to them.  Due to 

their proximity, these roads generally have the highest potential to contribute sediment to streams.  

When streamflow exists, it has easy access to the sediment generated by vehicle traffic. 

3.7.1.2 Sedimentation 

Sedimentation occurs when the sediment yield is transported to and deposited in a stream.  

Watershed cumulative effects from sediment are an important concern in managed watersheds 

(Megahan and Hornbeck 2000).  Sediments that reach the stream system can stay in the channel 

for years and create instream sediment sources that may have impacts at the site and downstream.  

Riparian vegetation provides a wide variety of benefits to stream systems, including providing 

shade to control stream temperature, root strength to maintain stream banks, and input of nutrients 

that form the base of many aquatic food webs (Bisson et al. 1987). Riparian areas can also serve 

as filters for sediment generated upslope.  Areas around streams have been designated as special 

management areas by land management agencies and generally have a management emphasis that 

prioritizes retention or enhancement of riparian dependent resources.  This approach has been 

shown to be very effective in moderating cumulative watershed effects (Thomas et al. 1993). 

Roads are the primary contributors of sediments to streams in managed watersheds 

(Rothacher 1971, Megahan and Kidd 1972, Sullivan and Duncan 1981, Swanson et al. 1981, Reid 

and Dunne 1984, Amaranthus et al. 1985, Rice and Lewis 1986, Swift 1988, Bilby et al. 1989, 

and Donald et al. 1996). Roads can impact the ecological integrity of a watershed in many ways.  

Roads can affect a site’s productivity by removing and displacing topsoil (USDA Forest Service 

2001a). Improperly constructed roads and roads built across unstable or marginally stable areas 

can fail, potentially resulting in habitat destruction (USDA Forest Service 2001a).  Roads built on 

erodible soils and an improperly planned road drainage network can impair the water quality in 

nearby streams (USDA Forest Service 2001a). Under-sized culverts or bridges can wash out 

(USDA Forest Service 2001a) causing erosion and sedimentation.   
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3.7.2 WATER QUANTITY 

There has been interest in increasing water yield by vegetation treatments since early in the 

1900s. The first watershed study designed to evaluate water yield increases was the Wagon 

Wheel Gap watershed study started in 1909.  Bosch and Hewlett (1982) found 94 watershed 

studies that had some water yield component.  Several literature reviews of these studies (Baker 

1999, Megahan and Hornbeck 2000, MacDonald and Stednick 2003, and Schumann 2005) have 

been conducted recently due to renewed interest in the potential for increased water yield from 

landscape restoration treatments. The results of Hibbert’s (1967) summary of 39 watershed 

studies have basically remained unchallenged: 

� Reduction of forest cover increases water yield 

� Establishment of forest cover on sparsely vegetated land decreases water yield 

� Response to treatment is highly variable and, for the most part, unpredictable 

One of the basic conclusions is that the higher the precipitation, the larger the water yield 

increases (Megahan and Hornbeck 2000).  Also, the magnitude of water yield increases tends to 

decline following treatments due to revegetation. The other common finding of these studies is 

that the level of treatment required to achieve and sustain water yield increases may be in conflict 

with other resources objectives (Megahan and Hornbeck 2000).  In other words, the intensity and 

extent of vegetation treatments required to generate sustained, increased water yields may not be 

acceptable within the context of integrated resource management. 

3.7.3 WATERSHED BASIN CONDITIONS 

The discussion of watershed conditions is divided into basins listed in Table 24.  The Lower and 

Upper Sacramento basins are combined in this discussion.   

3.7.3.1 General Watershed Characteristics 

Since settlement, the major influences on hydrologic characteristics of the streams in the Analysis 

Area have been water diversion, grazing, increasing density and maturity of vegetation, and to a 

lesser extent, road building. Timber harvest and vegetation manipulation can affect hydrologic 

characteristics by: decreasing the level of evapotranspiration, ground cover, and shading; 

changing snowmelt dynamics; and increasing groundwater recharge.  Fire was the dominant 

disturbance agent, which has been suppressed since the early part of last century.  Disturbance by 

fire has been replaced by timber harvest and grazing.  Grazing can change species composition.  

Species composition can also be indirectly altered by timber harvest and grazing through a 

reduction in fire frequency and subsequent change in vegetation (see also Chapter 3.2 – 

Vegetation, for further discussion on historical vegetation and disturbance regimes). 

The low gradient of valley floors throughout the Analysis Area is attributed to the deposition 

of large amounts of volcanic material. Abundant volcanic flows were often channeled into the 
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relatively narrow valleys, which confined the flows.  This confinement along with the inherent 

viscosity of the magma combined to form nearly flat valley floors throughout the Analysis Area.  

This created streams with generally low gradients in these valley floors, which includes much of 

their length. These lower gradient stream segments are generally located in the areas where 

human activity has the greatest potential to introduce sediments into them.  When sediment yield 

is increased, these low gradient streams do not have the sediment transport capacity to move the 

sediment downstream and maintain their geomorphic conditions.  Lower gradient systems tend to 

widen and become shallower when the sediment yield is increased.  Wider and shallower streams 

usually experience higher water temperatures, higher primary productivity and have less physical 

habitat for native fish. 

3.7.3.2 Black Rock Desert 

The Black Rock Desert watershed falls mostly in Nevada.  It is located within the Northwestern 

Basin and Range ecological subregion.  It is part of the western extent of the Great Basin Desert.  

In general, the Black Rock Desert watershed contains few moderately slow rivers and streams.  

These streams flow in deeply incised canyons with bedrock control at higher elevations to alluvial 

channels at lower elevations that terminate in basins or lakes.   

The State of Nevada’s 305(b) report listed Negro Creek, one of the streams in the Black Rock 

Basin, as fully supporting its beneficial uses. There are also several reservoirs that are mostly 

used for irrigation. There are no impaired waters listed for the Massacre Lake watershed within 

the Analysis Area. The California Unified Watershed Assessment (1998) ranked watersheds in 

this basin as Category II; watersheds with good water quality that, through regular program 

activities, can be sustained and improved.  The Smoke Creek Desert watershed contains Smoke 

Creek of which 15 miles has been assessed as impaired by the State of California.  The causes are 

listed as habitat alterations and sedimentation/siltation, with the possible causes being agriculture, 

livestock and rangeland grazing. 

3.7.3.3 Oregon Closed Basins 

The Oregon Closed Basins watershed occupies a very small portion of the Analysis Area.  These 

watersheds drain north into Oregon where they enter closed basins. In general, the Oregon 

Closed Basin watershed contains few moderately slow rivers and streams.  These streams flow in 

deeply incised canyons with bedrock control at higher elevations to alluvial channels at lower 

elevations that terminate in basins or lakes. 

There are no impaired waters listed for these watersheds within the Analysis Area.  The 

California Unified Watershed Assessment (1998) ranked watersheds in this basin as Category II; 

watersheds with good water quality that, through regular program activities, can be sustained and 

improved.  There are several streams that are within these watersheds that are listed as impaired 

due to temperature in stream sections in Oregon, outside of the Analysis Area.   
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3.7.3.4 Klamath 

The Klamath watershed covers over 1,460,000 acres of the Analysis Area.  The Lost watershed is 

the largest hydrologic unit code (HUC) within the basin.  These watersheds drain west to the 

Klamath River.  The basin is located in the Southern Cascades ecological subregion.  Streams in 

these watersheds are slow to moderately rapid rivers and streams.  They flow in alluvial or weak 

bedrock channels westerly to the Klamath River. 

The Lost watershed has two water bodies on the California 303(d) list.  These water bodies 

include segments of the Klamath River and Tule Lake.  The impairments are listed as ammonia, 

filling and draining, flow alterations, habitat alterations, nutrients, organic enrichment, pH and 

temperature.  The probable causes for the impairment are listed as several different sources of 

water diversion and flow alterations, channelization, dam construction, loss of wetlands, nonpoint 

sources, and natural causes. 

The Butte watershed has one water body on the California 303(d) list.  The Klamath River is 

listed as being impaired by nutrients and temperature.  The probable causes are nonpoint sources. 

There are some water bodies on the 303(d) list in the Upper Klamath and Shasta watersheds but 

they are outside of the Analysis Area. 

The California Unified Watershed Assessment (1998) ranked watersheds in this basin as 

Category I: watersheds that are candidates for increased restoration activities due to impaired 

water quality or other impaired natural resource goals.   

3.7.3.5 Lower and Upper Sacramento 

The Lower and Upper Sacramento watersheds were combined in this discussion, primarily 

because the Lower Sacramento watershed covers such a small area (2,121 acres) and they are 

both part of the Sacramento River watershed.  The Upper Pit River watershed is the largest 

watershed within the Analysis Area at over 1.7 million acres and has recently been extensively 

studied. The Pit River Watershed Alliance (2004) contains substantial detailed information on 

this watershed including hydrology and water quality assessments.  Those assessments will not be 

repeated here but mostly incorporated by reference.   

The Upper Pit River Watershed is located in northeastern California at the eastern edge of the 

Great Basin Province. The North Fork of the Pit River originates at Goose Lake, an enclosed 

basin except during rare events when it spills over into the Pit River.  The North Fork headwaters 

include a number of tributaries in the Warner Mountains.  The South Fork of the Pit River 

originates from the merging of East Creek and other tributaries.  The north and south forks of the 

Pit River converge in the town of Alturas and then flows in a southwesterly direction into Shasta 

Lake in Shasta County into the Sacramento River. 

The Upper and Lower Sacramento watersheds are located within the Modoc Plateau 

ecological subregion. Small numbers of slow flowing rivers and small numbers of slow to 

moderately rapid flowing streams characterize the area.  Most of these streams do not flow 

throughout the summer. Rivers and streams flow in alluvial and bedrock controlled channels to 
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the Sacramento River, or to basins within the Modoc Plateau.  Numerous small to very large lakes 

and reservoirs occur in this area. 

The California Unified Watershed Assessment (1998) ranked watersheds in this basin as 

Category I; watersheds that are candidates for increased restoration activities due to impaired 

water quality or other impaired natural resource goals.  Additionally, the Upper Pit River 

watershed was listed as a Priority Category I watershed. 

In the Goose Lake watershed, Goose Lake is listed as impaired by the State of California.  

The cause of impairment is listed as sedimentation/siltation and the source is unknown. 

The Upper Pit watershed is on the California 303(d) list for nutrients, organic enrichment/low 

dissolved oxygen, and temperature. California state assessments list eight water bodies as 

impaired.  They include Bayley Reservoir, Big Sage Reservoir, Dorris Reservoir, Pit River, 

Roberts Reservoir and West Valley Reservoir.  The causes for impairment are filling and 

draining, flow alteration, nutrients, organic enrichment, sedimentation/siltation, water 

temperature and turbidity.  The probable causes that are listed include agriculture related flow 

modifications, channelization, loss of wetlands, erosion/siltation, habitat modification, riparian 

habitat loss, nonpoint sources and upstream impoundments. 

The Lower Pit watershed contains two water bodies on the 303(d) list within the Analysis 

Area.  Fall River is listed for sedimentation/siltation and the Pit River is listed for organic 

enrichment/low dissolved oxygen and temperature.   

3.7.3.6 North Lahontan 

The North Lahontan watershed is the second largest in the Analysis Area at close to 1.8 million 

acres. It contains three watersheds of basically equal size.  It is located within the Northwestern 

Basin and Range ecological subregion. In general, the North Lahontan watershed contains few 

moderately slow rivers and streams.  These streams flow in deeply incised canyons with bedrock 

control at higher elevations to alluvial channels at lower elevations that terminate in basins or 

lakes. 

The California Unified Watershed Assessment (1998) ranked the Madeline Plains watershed 

as a Category II; watersheds with good water quality that, through regular program activities, can 

be sustained and improved. It ranked the Surprise Valley watershed as Category I; watersheds 

that are candidates for increased restoration activities due to impaired water quality or other 

impaired natural resource goals.  The Honey-Eagle Lakes watershed was listed as a Priority 

Category I watershed. 

Within the Madeline Plains watershed there are no identified impaired water bodies.  In the 

Surprise Valley watershed Mill Creek is on the 303(d) list for sedimentation/siltation. 

In the Honey-Eagle Lakes watershed there are seven water bodies on the 303(d) list. They 

are Honey Lake, Susan River, Skedaddle Creek, Honey Lake Area Wetlands, Eagle Lake, Pine 

Creek, and Honey Lake Wildfowl Management Ponds.  The impairments are listed as flow 
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alterations, metals, salinity, arsenic, sedimentation/siltation, trace elements, phosphorus, nitrogen 

and high coliform counts. The 305(b) assessment lists 22 water bodies as impaired.   

3.8 Wildlife _____________________________________ 
The focus of the Sage Steppe Ecosystem Restoration Strategy is on restoration of the sage steppe 

ecosystem. Data indicates large-scale vegetative changes have occurred during the past 150 years 

(Eddleman et al. 1994, Miller and Rose 1995, Anderson and Inouye 2001, Miller et al. 2005, and 

others). The density of Western juniper woodlands have significantly increased over the 6.5 

million acre Analysis Area reducing the open sage steppe habitats that historically dominated this 

area (Section 3.2.2 Alteration of Historical Disturbance Regimes). These changes have, in turn, 

affected populations of wildlife species, specifically sage steppe “obligates,” those species whose 

habitat requirements are highly dependent upon the sage steppe ecosystem. Conversely, species 

finding suitable habitat in western juniper woodlands or in combinations of juniper and sage may 

have benefited by these changes. However, as juniper woodlands have became dominant in areas 

previously dominated by sagebrush and grasslands, vegetative diversity has decreased, altering 

faunal diversity (Oregon Dept. of Forestry 2000, and Dobkin and Sauder 2004).  These 

alterations have caused some species populations to decrease to the point that their future viability 

is threatened. 

3.8.1 PRIMARY HABITATS 

The Analysis Area encompasses 6.5 million acres in northeastern California (Figure 1).  Across 

this area, Western juniper has increased in density from one percent to greater than 35 percent 

canopy closure (USDA Forest Service 2005) in many locations.  Sagebrush habitats and juniper 

woodlands comprise a large portion of the Focus Area (Chapter 3 – Existing Vegetation), 

therefore the primary focus of this discussion will be on the wildlife species occupying these 

habitats. Mayer and Laudenslayer (1988) categorize 10 terrestrial and four aquatic habitats that 

potentially occur within the Analysis Area (Table 25).  The discussion will emphasize the wildlife 

and fish habitats for those species that occur within and adjacent to the sage steppe ecosystem.     
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Table 25.  Primary Habitats in the Analysis Area 

Terrestrial Aquatic 

Sagebrush 

Bitterbrush 

Low Sage 

Juniper woodland 

Eastside Pine 

Jeffery Pine 

White fir 

Pasture/Wet Meadow 

Aspen  

Montane Riparian 

Lacustrine 

Riverine 

Fresh Emergent Wetland 

Wet Meadow 

3.8.1.1 Big Sagebrush 

Big sagebrush (Artemisia tridentata) is the most common and widespread sagebrush species in 

the region and is the dominant species in this habitat type.  Section 3.2.4 Existing Vegetation in 

the Sage Steppe Ecosystem Focus Area describes its attributes and occurrence in the Analysis and 

Focus Areas.   

Big sagebrush provides food and shelter for many species of birds, small and large mammals, 

reptiles, amphibians and insects.  Sagebrush communities provide habitat for approximately 100 

bird species and 70 mammal species (Braun et al. 1976), and a variety of reptiles and amphibians.  

Sagebrush is an essential food source, especially in winter, for several wildlife species and also 

may provide protective cover. 

3.8.1.2 Low Sage 

This habitat type differs from big sagebrush in that vegetative diversity is much greater.  Section 

3.2.4 Existing Vegetation in the Sage Steppe Ecosystem Focus Area describes its attributes and 

occurrence in the Analysis and Focus Areas. 

Laudenslayer (1982) lists 28 species of terrestrial vertebrates that find conditions optimum 

for breeding in typical stands of this habitat type.  He lists 37 additional species that find 

conditions suitable for breeding. These stands tend to lose their snow cover earlier in spring than 

surrounding habitats, thus they provide an especially important source of new, green forage for 

pronghorn and mule deer (Verner No date). 

Low sagebrush is a more nutritious and palatable forage than big sagebrush. Pronghorn and 

sage-grouse prefer this sagebrush for winter forage and often wait to migrate until heavy snows 

force them to move on to less palatable plants, (e.g., big sagebrush).  Low sagebrush is important 

to pronghorn, because pronghorn are adapted to areas with low vegetation that enables a better 
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view of potential predators.  Large raptors often hunt in this habitat because it affords a good 

view of prey and, depending on the site, few obstructions for low-level flight.  Low sage often 

occurs in association with gravels or boulders. 

3.8.1.3 Bitterbrush 

Bitterbrush is only occasionally found in pure stands and usually occurs as a co-dominant with 

big sagebrush or rabbitbrush (Mayer and Laudenslayer 1988).  The species is highly digestible 

and provides excellent winter forage for mule deer and pronghorn.  Any stands occurring in the 

Analysis Area would be considered as sagebrush stands. 

3.8.1.4 Western Juniper 

The Western juniper woodland vegetative community and occurrence is described in Section 

3.2.4 Existing Vegetation in the Sage Steppe Ecosystem Focus Area. Juniper woodland habitats 

are characterized as open to dense aggregations of Western juniper.  More than 100 wildlife 

species have been identified within open juniper woodlands.  The density of tree canopy 

determines the composition of the understory and, consequently the diversity of wildlife species 

that occupy these areas. Wildlife diversity in juniper communities relates strongly to the diversity 

and abundance of understory plant species (Miller 2001). 

Open habitats of less than 30 percent canopy closure usually have an understory shrub 

association of sagebrush and/or bitterbrush with forb and grass cover, however, canopies 

exceeding 30 percent closure show a 75 percent reduction in shrub understory (Miller et al. 

2005). As the canopy closure increases, a cheatgrass understory is common and, in some cases, 

bare soil prevails. As discussed in Section 3.2.4 Existing Vegetation in the Sage Steppe 

Ecosystem Focus Area, dense juniper (greater than 20 percent canopy cover) occupies nearly 20 

percent of the Focus Area (Table 12).  These areas would be expected to have a reduction in the 

diversity of wildlife species as compared to other sites occupied by lower density of juniper. 

3.8.1.5 Eastside Pine, Jeffrey Pine and White Fir 

It is assumed there is an extremely limited interface of these vegetation types in the Analysis 

Area. More information about their attributes can be found in the Wildlife Specialist Report for 

the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007c). 

3.8.1.6 Wet Meadow/Pasture 

Wet meadows occur where water is near the surface during the growing season and where 

percolation is slowed by the saturated or impermeable soil pan below.  These sites are important 

in arid environments, providing both drinking water and breeding sites for a number of species.  

In the Focus Area the greater sandhill crane is wholly dependent upon such sites for breeding and 

rearing of their young. 

The Focus Area contains numerous private in-holdings, many of which are principally natural 

or cultivated pasturelands. These areas are often a mixture of perennial grasses and legumes 
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grown for the grazing or harvesting for winter forage for livestock.  These areas provide foraging 

for wild ungulates, birds of prey, and other wildlife species.   

3.8.1.7 Aspen 

Aspen communities occur in mesic sites where stands are primarily perpetuated from the 

rootstock cloning. Section 3.2.4 Existing Vegetation in the Sage Steppe Ecosystem discusses the 

attributes and occurrence of aspen in the Analysis and Focus Areas.  Although no wildlife species 

are noted as being wholly dependent upon aspen, its occurrence provides a high degree of 

vegetative and faunal diversity available to a variety of species.  It has been hypothesized that 

ungulates and rodents may help maintain aspen groves through feeding on conifers (Trimble 

1989). Western juniper has been increasing in density in many aspen stands in the Focus Area 

(Section 3.2.4.4 Aspen Vegetation Type). 

Griffis-Kyle and Beier (2003) found small aspen patches were an important ecosystem 

component to many species of birds in the Southwest.  They conclude, “From the perspective of 

conservation and management of forest birds, the lack of area and isolation effects in 

combination with higher bird abundance and diversity in aspen, demonstrates that even the 

smallest and most isolated aspen patches contribute to regional vigor of bird populations taken in 

the context of a larger forest system.” 

3.8.1.8 Montane Riparian 

A variable and structurally diverse riparian habitat usually occurs as a narrow grove of deciduous 

trees with sparse understory along a stream course (Mayer and Laudenslayer 1988).   

3.8.1.9 Aquatic 

Aquatic habitats are those riverine or lacustrine habitats having permanent water.  Aquatic 

habitats in the Focus Area are limited to small tributaries to the Pit River, Tule Lake Basin, 

Klamath Lake and Goose Lake; natural shallow lakes; and constructed reservoirs.  Aquatic 

habitats provide habitat for species dependent on water for all or part of their life cycles and as a 

source of drinking water for many species. 

3.8.2 SAGE STEPPE OBLIGATE SPECIES 

The term, “sagebrush obligates” is defined as species requiring sagebrush vegetation as a major 

part or all of their life history requirements, specifically within the Great Basin ecosystems.  

According to Paige and Ritter (1999), at least eight vertebrate species are considered to be 

sagebrush “obligates” (Table 26). Although sagebrush obligates are considered to be dependent 

upon the sagebrush ecosystem, all are known to use other habitats, either spatially or seasonally.  

Within these species’ life histories, the sagebrush ecosystem may be used in a variety of ways.  

Vegetative variations that affect use include stand age and/or condition, stand structure, species 

composition, and stand size.  A discussion of each of these species follows. 
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Table 26.  Sage Steppe Obligate Species 

Common Name Scientific Name 

Pronghorn 

Pygmy rabbit 

Sagebrush vole 

Greater sage-grouse 

Brewer�s sparrow 

Sage thrasher 

Sage sparrow 

Sagebrush lizard 

Antilocapra americana 

Brachylagus idahoensis 

Lemmiscus curtatus 

Centrocercus urophasianus 

Spizella breweri 

Oreoscoptes montanus 

Amphispiza belli 

Sceloporus graciosus graciosus 

3.8.2.1 Pronghorn (Antilocapra Americana) 

Yoakum (1980) states “The pronghorn is almost inextricably linked to sagebrush.” Under pristine 

conditions, extensive sagebrush areas with a low coverage of shrubs provides good visibility for 

predator escape as well as adequate biomass to meet this species’ food requirements.  Sagebrush 

of one kind or another, especially the varieties of big sagebrush, are seemingly essential to its 

health and continued survival.  While small populations of pronghorn persist in areas without 

sagebrush, it seems the evolutionary processes have left it ideally suited to survival on the sage 

steppe of the Western United States (Pollock 2000).   

The sage steppe of the Great Basin has been categorized as peripheral pronghorn habitat 

(Yoakum 1968) with population densities in the Great Basin averaging less than 0.4 per square 

kilometer (1.0 sq. mi.).  Pronghorn use Western juniper woodlands very little during winter or 

spring (Trainer et al. 1983), and in summer are found most often in sagebrush or other 

communities with low vegetation structure (Kindschy et al. 1982). This species is adapted to low 

rolling topography and avoid slopes greater than 30 percent.  Where, in circumstances where they 

are forced to occupy treed habitats, pronghorns adjust by modifying their behavior.  Pronghorn 

habitat ranges from sea level to 11,000 feet. The largest populations, particularly in the Great 

Basin, are between elevations of 4,000 to 6,000 ft (Yoakum 1974).  The highest densities, which 

reflect the best habitats, occur where precipitation averages 38 centimeters (l0-16 inches) per 

year. 

Surveys conducted in 2003 for pronghorn found that the overall population had reached the 

lowest point in several decades (Shinn personal communication).  Several years of drought have 

been the main contributor to the depressed populations.  Juniper encroachment and increasing 

noxious weeds and annual exotic grasses is contributing to poor habitat conditions in some areas.   

3.8.2.2 Pygmy Rabbit (Brachylagus idahoensis) 

The historic distribution of the pygmy rabbit included much of the semi-arid, shrub steppe region 

of the Great Basin and adjacent intermountain zones of the conterminous western United States 

Page 108 



 

 

  

 

  

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

(Green and Flinders 1980), within portions of California, Idaho, Montana, Nevada, Oregon, Utah, 

Washington and Wyoming (USDI Fish and Wildlife Service 2003).   

Pygmy rabbits are not distributed continuously across their range.  Rather, they are found in 

areas within their broader distribution in areas of tall, dense clumps of sagebrush and where soils 

are sufficiently deep and loose to allow burrowing.  They are highly dependent on sagebrush for 

both food and shelter (Bailey 1936, Orr 1940, Green and Flinders 1980, Weiss and Verts 1984, 

and Washington Dept.  of Fish and Wildlife 1995).  Pygmy rabbits eat sagebrush throughout the 

year but in lesser amounts in summer (51 percent) than in winter (99 percent) (Green and Flinders 

1980 and Paige and Ritter 1999). 

Woody cover and shrub heights are significantly greater in the pygmy rabbit sites.  In 

California, pygmy rabbits are patchily distributed in sagebrush, bitterbrush and pinyon-juniper 

habitats where it is associated with tall, dense, large-shrub stages of big sagebrush, greasewood, 

and rabbitbrush (Orr 1940, Laudenslayer 1982, Zeiner et al. 1990). Pygmy rabbits may also 

occur in curlleaf mountain mahogany, low sage, and saltbush-greasewood habitats (Laudenslayer 

1982). 

Pygmy rabbit surveys have been conducted in recent years in Modoc and Lassen Counties 

without detecting any animals (Schmidt, Paul Pers.  Comm.).   

3.8.2.3 Sagebrush Vole (Lemmiscus curtatus) 

The sagebrush vole occupies a range of habitats Central Washington, southern Alberta, and 

Manitoba south through eastern Oregon and California to Nevada, Utah, and northeast Colorado 

where populations are highest in sagebrush, bitterbrush, and low sage habitats. 

Sagebrush voles occupy multi-entrance burrows in loose soils beneath shrubs (James and 

Booth 1954) and are primarily nocturnal.  They feed on green herbaceous plants in summer, eat 

the bark and twigs of sagebrush during winter and use the shredded bark of sagebrush to line their 

burrows (Paige and Ritter 1999).  Overgrazing and agriculture has eliminated this species from 

much of its original range (O’Farrell 1972) therefore its local abundance is variable. 

3.8.2.4 Greater Sage-Grouse (Centrocercus urophasianus) 

The greater sage-grouse currently ranges from southeastern Alberta and southern Saskatchewan; 

western North and South Dakota; Colorado, Utah, Nevada, eastern California, eastern Oregon and 

Washington (Schroeder et al. 2004) where populations have been in a continuous decline in 

western North America (Connelly and Braun 1997) as well as California (Zeiner et al. 1990). 

Population declines on the Modoc plateau have been determined to be the result of habitat 

reduction, primarily through juniper encroachment (Schmidt, Paul pers.  com.); decadence in big 

sage habitat through wildfire prevention (Miller 2001); reduction in low sage habitat (Schmidt, 

pers. com.); loss of habitat quality as a result of livestock grazing (Schroeder et al. 2000); 

climatic changes (Miller et al. 2005); habitat disturbances (e.g.  agriculture development, type 

conversions) and hunting (Mayer and Laudenslayer 1988).  Within the Buffalo-Skeddadle 
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Population Management Unit (PMU) the sagebrush ecosystem that has the potential to support 

sage-grouse has declined over the past 100 years. 

Approximately 46 percent of potential habitat (mature sagebrush and seedlings present) is 

dominated by annual grass, annual forbs, bare ground, or 0-9 percent juniper cover.  

Approximately 19 percent of potential sagebrush habitat has crossed the threshold from sagebrush 

dominated (mature sagebrush and seedlings not present) to juniper or annual grass dominated 

communities (Northern California Sage-grouse Working Group 2005). 

Concern has been expressed throughout the western United States that sage-grouse 

populations and habitat quality/quantity have increasingly declined.  Eight petitions to list the 

sage-grouse as a threatened or endangered species have been filed with the U.S.  Fish and 

Wildlife Service (USFWS) between 1999 and 2004.  These petitions have contributed to the 

current attention to the invasion of western juniper into sage steppe habitats. 

In response to three of these petitions, the USFWS issued a 12 month finding on January 12, 

2005, which stated: “Although sagebrush habitat continues to be lost and degraded in parts of the 

greater sage-grouse’s range (albeit at a lower rate than historically observed), from what we 

know of the current range and distribution of the sage-grouse, its numbers are well represented.  

As a result, we find that the species is not in danger of extinction, nor is it likely to become 

endangered in the foreseeable future. We are encouraged that sage-grouse and sagebrush 

conservation efforts will moderate the rate and extent of habitat loss for the species in the future.  

We strongly encourage the continuation of these efforts.” (USDI Fish and Wildlife Service 2005). 

Three plans have been developed to direct the management of sage-grouse habitat in the 

Analysis Area.  These plans are described below. 

3.8.2.4.1	 	 Greater Sage-grouse Conservation Plan for Nevada and Eastern California 

In response to the petitions to list, the Governor of Nevada organized a Sage-grouse Conservation 

Team whose responsibility was to develop a management strategy to prevent listing.  Volume II 

of this plan will include a Washoe-Modoc Sage-grouse Conservation Plan (Sage Grouse 

Conservation Team 2004). 

3.8.2.4.2	  Conservation Strategy for Sage-grouse (Centrocercus urophasianus) and 
Sagebrush Ecosystems Within Devil�s Garden/Clear Lake Population 
Management Unit. 

Areas of the sagebrush ecosystem within the Devil’s Garden PMU that have the potential to 

support sage-grouse (1,140,000 acres) have declined over the past 50 years.  A Memorandum of 

Understanding (MOU) between the BLM, FS, USFWS and WAFWA was signed on August 14, 

2000 to undertake conservation planning to improve populations, reverse habitat declines, and 

demonstrate the commitment of all involved to the long-term conservation of the species 

(Northern California Sage-grouse Working Group 2006).   
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3.8.2.4.3	 Conservation Strategy for Sage-grouse within the Buffalo – Skedaddle 
Population Management Unit 

Areas of the sagebrush ecosystem within the Buffalo Skeddadle PMU that have the potential to 

support sage-grouse (1,475,506 acres) have declined over the past 100 years.  A Memorandum of 

Understanding (MOU) between the BLM, FS, USFWS and WAFWA was signed on August 14, 

2000 to undertake conservation planning to improve populations, reverse habitat declines, and 

demonstrate the commitment of all involved to the long-term conservation of the species 

(Northern California Sage-grouse Working Group 2005). 

Habitat conditions necessary for occupancy by this species includes sage stands with mixed 

shrubs (Klebenow 1969, Trimble 1989), shrub heights of over 16 inches with a grass understory 

(Gregg et al. 1994) with a canopy closure of less than 40 percent (Connelly et al. 1991, Gregg et 

al. 1994), small open areas suitable for leks (Connelly et al. 1991) and abundant seasonal 

herbaceous plant growth for brood sustenance (Dunn and Braun 1986). 

3.8.2.5	 Sage Thrasher (Oreoscoptes montanus) 

The sage thrasher breeds from extreme southern British Columbia, southward through the 

western United States to northern Arizona and New Mexico.  The winter distribution extends 

from the southern southwestern states to central Mexico.   

Sage thrashers are almost entirely dependent on sagebrush habitat during the breeding season 

usually nesting in tall dense clumps of sagebrush within areas having some bare ground for 

foraging (Paige and Ritter 1999). Throughout their range prefer relatively dense stands of tall 

sagebrush for nesting. Nests are sometimes built in other shrubs associated with sagebrush, 

including rabbitbrush, antelope-brush, and juniper. 

Shrub size is very important for nesting, with the birds requiring sagebrush approximately 

three feet in height. In the winter, the sage thrasher uses a variety of scrub, brush, and thicker 

habitats. Bare ground is an important substrate for sage thrashers for foraging (Weins et al.1985). 

They tend to utilize discontinuous patchy habitats surrounded by other types, but the probability 

of occupancy increases as patch size increases (Knick and Rottenberry 1995). 

In North America, the sage thrasher appears to be stable in areas where it has suitable habitat.  

In areas with extensive loss of sagebrush, the species’ numbers have greatly declined and some 

local populations have been eliminated. 

3.8.2.6	 Brewer�s Sparrow (Spizella breweri) 

The Brewer’s sparrow breeds in the northern Rocky Mountains of the Yukon and British 

Columbia, and in the Great Basin south to southern California and New Mexico and winters in 

open desert scrub and cropland within the southern Mojave and Colorado deserts (Zeiner et al. 

1990). At times it can be found on the wintering grounds in very large flocks. 

While it occupies a wide range of shrub dominated habitats over its range, the Brewer’s spar

rows in the Great Basin are associated closely with sagebrush habitats having abundant scattered 

shrubs and short grass (Paige and Ritter 1999). 
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3.8.2.7 Sage Sparrow (Amphispiza belli) 

The Sage sparrow nests in the foothills and deserts of the American west in sagebrush habitat.  

Sage sparrows breed from western Wyoming west to central Washington, and as far south as 

north-central New Mexico in the east and Baja in the west; they also occur in the foothills of the 

Sierra Nevada Mountains of California.  The species nests in parts of California, Idaho, Oregon, 

Utah, Washington, and Wyoming.  In the Great Basin they appear to prefer large continuous 

stands of sagebrush (Paige and Ritter 1999).  They do not normally migrate but populations may 

move to lower desert areas during the winter months (Zeiner et al. 1990). 

Weins and Verts (1984) found Sage sparrow territories to vary “from location to location, 

from plot to plot in the same location, and from year to year in the same plot” and that “this 

variation was sometimes substantial.” Therefore, determination of population levels for this 

species can only be achieved on the plot level and is likely to be affected by a variety of factors 

unrelated to habitat capacity. 

High sagebrush cover, large patch size, spatially similar patches, low disturbance and little 

fragmentations provided the most optimal cover (Knick and Rottenberry 1995).  Populations 

appear to be negatively affected by landscape changes that increase fragmentation of shrublands 

(Knick and Rottenberry 2000). 

3.8.2.8 Sagebrush Lizard (Sceloporus graciosus graciosus) 

The Sagebrush lizard occupies sagebrush and other shrub habitats throughout western North 

America. Sagebrush lizards are predominately found in sagebrush cover, but they may also be 

found in greasewood and other desert shrubs and sometimes on small rocky outcrops.  Sagebrush 

lizards are usually found at higher elevations than Western Fence Lizards and may even utilize 

juniper-pine woodlands with brushy understory  (Storm and Leonard 1995). 

Sagebrush lizards prey on insects found in a wide variety of sagebrush habitats, often 

climbing the shrubs in search of their prey (Paige and Ritter 1999).  Records of Sagebrush lizards 

are widespread throughout the western states wherever any type of sagebrush occurs (Stebbins 

1966). The wide variety of habitat use precludes this species from being an indicator of specific 

sagebrush habitat condition. 

3.8.3 BIG GAME SPECIES 

3.8.3.1 Mule Deer (Odocoileus hemionus) 

Mule deer use both sage and western juniper communities as well as aspen stands, particularly in 

the winter months. Open stands of western juniper with an understory shrub cover of sage, 

bitterbrush, mountain mahogany and/or winterfat, and a variety of forbs in the spring and early 

summer provides ideal habitat. Stands of larger trees serve as hiding and escape cover as well as 

dampening the effects of winter storms while the shrub and forb understory provides forage.  

Dense canopies of juniper resulting in reduced shrubs and forb understory renders the habitat 

unsuitable for mule deer except on the edges where adjacency to open areas can provide forage.   
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Journals of early explorers and settlers indicate that in northeastern California mule deer 

populations were sparse and that “prime mule deer ranges present during the early and mid 20th 

century did not exist” (Clements and Young 1997). Deer populations in the Analysis Area 

probably reached their highest levels from the mid 1950’s through the mid-1960’s, declining by 

over 50 percent in the mid 1970’s (Updike et al. 1990) 

Mule deer use western juniper woodland communities more frequently during severe winter 

conditions (Leckenby and Adams 1986), when western juniper provides thermal cover.  Miller 

(2001) states, “(W)oodlands having 30 percent tree canopy, trees 15 ft in height, and 13 large 

trees per acre reduced temperature severity, wind, and snow cover during the winter.  Deer 

occupied these woodlands during severe winter conditions.” Leckenby et al. (1982) defined 

optimal thermal cover for mule deer in the juniper zone as “stands of evergreen or deciduous 

trees or shrubs, at least 1.5 m tall, with crown closure greater than 75 percent.” However, Miller 

et al. (2005) indicates that understory vegetation usually declines in Western juniper communities 

as the canopy cover increases. Therefore, the encroachment of Western juniper into mule deer 

winter range eventually reduces the forage base available for winter consumption.  While 

Western juniper woodlands provide beneficial thermal cover, increased canopy closure restricts 

understory forage and detracts from winter range quality (Clements and Young 1997 and Miller 

et al. 2005). 

In contrast, big sage and low sage habitats provide a high level of forage but are limited in 

thermal protection. Studies of nutritional values and foraging preferences of various sage species 

are extremely variable.  Some studies indicate that excess foraging on big sagebrush may be 

detrimental to mule deer nutritional health (Carpenter et al. 1979) while others indicate big 

sagebrush to be a preferred and nutritious winter forage species (Wambolt 1996).  Mule deer 

prefer big sagebrush communities to western juniper during fawning (Sheehy 1978).  Foraging 

habitat is considered a limiting factor for mule deer in northeastern California, but lands managed 

by the Eagle Lake Field Office provide important transition or intermediate ranges (California 

Department of Fish and Game 1998). 

Long-term studies show that overall deer numbers have been declining for several decades 

throughout California. Juniper expansion has caused a major decline in understory vegetation 

and shrub reproduction and health over a large portion of the Field Office area.  High-density 

juniper is the single most important limiting factor in high-quality deer forage.  Without large-

scale habitat improvement, the deer population trend is likely to continue downward.  BLM and 

CDFG work together to meet habitat objectives set forth in multiple herd management plans 

through the region. 

3.8.3.2 Rocky Mountain Elk (Cervus elaphus Canadensis) 

This sub-species of elk is not endemic to northern California but has recently invaded from the 

north, either from introduced or expanding native populations as habitat suitable for their 

occupancy in northern California become available.  As opposed to mule deer that are primarily 
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browsers, elk are primarily grazers although they utilize browse to a significant degree, especially 

during the winter. 

Tom Ratcliff, FS biologist (retired) reported to the Modoc Record, (Modoc Record, June 12, 

1997) that, “California Fish and Game and Modoc National Forest personnel recently combined 

sightings data bases and since 1990 over 200 sightings have been made in the county.  Elk are 

being seen more frequently and in larger groups. According to reports, in March 1997, 50 head 

of bulls, cows and calves were seen in a large group.  Several sightings of over 20 head of elk 

have been recorded in the past five years.” Richard Shinn (pers. comm. 2006) and Robert 

Schaffer (pers. comm. 2006), California Fish and Game biologists estimate elk numbers in the 

Focus Area are between 500 and 1,000 animals and either stable or slightly increasing.  They do 

not believe juniper reduction will adversely affect this species as they are currently occupying 

many areas where juniper cover is minimal to non-existent. 

3.8.4 JUNIPER WOODLAND SPECIES 

Western juniper woodlands provide habitat to a number of wildlife species.  In Washington, three 

large herbivores, 25 bird species and a number of small mammals species were identified to 

occupy early to late successional juniper woodlands (Miller 2001).  None of these species was 

endemic to this habitat type but used it as available in conjunction with other habitat 

requirements. 

3.8.4.1 Swainson�s Hawk (Buteo swainsonii) 

This species has been listed as threatened under the California Endangered Species Act (CESA).  

The listing was primarily due to riparian habitat loss and population reductions in the central and 

southern portion of the state. The species may utilize a variety of habitats but in the Focus Area, 

sage steppe with scattered western juniper for nest sites appears to be preferred.  Swainson's hawk 

nesting sites are restricted to level terrain (Bosakowski et al. 1996) where they forage over open 

lands and agricultural fields. In Washington, Swainson's hawk nests are often found close to 

roads and human structures and primarily in areas where the surrounding habitat was dominated 

by wheat fields (Bechard et al. 1990). 

3.8.4.2 Ferruginous Hawk (Buteo regalis) 

Ferruginous hawks are birds of open country. They occur in semiarid grasslands with scattered 

trees, rocky mounds or outcrops, and shallow canyons that overlook open valleys. They may 

occur along streams or in agricultural areas in migration. Ferruginous hawks rely primarily upon 

rodents found in their grassland ecosystems.  Prey includes ground squirrels, jackrabbits, pocket 

gophers, prairie dogs, and kangaroo rats. Other prey includes snakes, lizards, grasshoppers, and 

crickets. 
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3.8.4.3 Juniper Titmouse (Baeolophus ridgwayi) 

The juniper titmouse (Baeolophus ridgwayi) is a BLM sensitive species.  It is common in a 

variety of habitats but is found primarily in association with juniper and desert riparian areas.  It 

seems to prefer juniper woodlands rather than riparian woodlands and normally nests in natural 

cavities or those previously excavated by other species.  A study in Wyoming found this species 

to be associated with senescent trees (Pavlacky and Anderson 2001) indicating a preference for 

older stands over mid-successional ones.  In Arizona, the juniper titmouse was found to utilize 

pinyon-juniper woodlands with canopy closures of less than 30 percent and densities between 63 

and 154 trees per acre (Masters 1979 and LaRue 1994).  The juniper titmouse roosts in cavities of 

trees or snags, nests in natural or human-made cavities (e.g., woodpecker holes or other natural 

cavities, or nest boxes). It is logical to assume that individual old trees within sage/steppe 

habitats do not provide adequate habitat to maintain this species.  Larger groups of older trees 

and/or those on an ecotone with other woodland habitats (oaks, pines, etc.) that provide a more 

complex ecosystem are required. 

Little is known about this species in the Focus Area beyond its occurrence in particular 

habitat types. These habitats are plentiful on lands managed by the Alturas Field Office and the 

Modoc National Forest. 

3.8.4.4 Other Mammals 

A few species, such as the pinyon mouse and bushy-tailed woodrat, relate closely to juniper 

(Miller 2001).  At least 28 rodent species inhabit sagebrush-grass communities.  Most of these 

rodent species eat herbaceous vegetation or seeds, but differ in specific habitat preferences.  Some 

species, such as kangaroo rats, are beneficial in terms of seed dispersal and germination (McAdoo 

et al. 1983). 

3.8.5 NEOTROPICAL MIGRANTS 

Summering in North America and wintering in the tropics of Central and South America 

characterize this group of species. Concerns have recently been addressed at the reduction of 

habitats, both in North America and in the tropics.   

Dobkin and Sauder (2004) list bird species associated with riparian ecosystems found within 

sage-steppe landscapes. These included 10+ species considered to be neotropical migrants.  Sage 

steppe species considered in the Idaho Partners for Flight Conservation Plan (Ritter 2000) for 

sage steppe habitats included Swainson’s hawk, sage-grouse, short-eared owl, loggerhead shrike, 

rock wren, sage thrasher, Brewer’s sparrow, lark sparrow and Sage sparrow.  Species considered 

for juniper and pinyon juniper habitats included ferruginous hawk, gray flycatcher, plumbeous 

vireo, pinyon jay, Virginia warbler and black-throated gray warbler.  It can be assumed that 

riparian areas, including aspen stands, within sage/steppe ecosystems would increase the 

opportunity for providing habitat to migrating neotropical migrants. 
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As the data clearly indicates, junipers have increased dramatically in the Focus Area in the 

past 100 years, and the arboreal coniferous habitat used by certain neotropical migrants has also 

increased. While junipers may provide summer nesting habitat for some neotropical migrants, 

the high density of junipers may have increased use by species preferring juniper woodlands yet 

may have not actually contributed to increases in populations overall.   

The fact that neotropical bird species are continuing to decline indicates that increases in 

juniper woodland habitat in the Focus Area is not likely contributing to population stability.  In 

fact, data is fairly clear that wintering habitat, contaminants and habitat fragmentation in both 

eastern and western North American riparian areas is much more likely to be the factors affecting 

these species (Ritter 2000). 

Ritter (2000) indicates that encroachment of juniper on other ecosystems has reduced 

neotropical migrant habitat in the west and likely has resulted in a shift in the species using these 

areas. However, Reinkensmeyer (2000) found bird densities highest in old-growth juniper and 

lowest in grassland sage.   

The overlying problem with assessment of neotropical migrants lies in the criteria used to 

group these bird species, their annual winter migratory habits to South America.  As this analysis 

is based on alterations of habitats, and neotropicals occur in all habitats, some may be enhanced 

while others are adversely affected.  For this reason, an analysis, if attempted, must be assessed 

on a species/vegetation type basis. 

3.8.6 CULTURALLY IMPORTANT SMALL MAMMALS 

3.8.6.1 Jackrabbits (Lepus spp.) 

There are three species of hares (genus Lepus) native to California: the Black-tailed, the White-

tailed and the Snowshoe hare. The Black-tailed and White-tailed hares are commonly called 

jackrabbits. Of these, only the Black-tailed jackrabbit (Lepus californicus) is a desert dweller, 

inhabiting all four southwestern deserts. The range of the White-tailed jackrabbit in California is 

restricted to the east side of the Sierra Nevada and Cascade ranges from Tulare County north to 

the Oregon border. The Snowshoe hare’s range is a long narrow strip from the Oregon border 

down through the higher elevations of the Klamath, Cascade, and Sierra Nevada ranges as far 

south as Tuolumne County. There are a few Snowshoe hares in the Warner Mountains in Modoc 

County. The Snowshoe is seldom seen for it prefers to live in dense fir thickets and in winter is 

isolated by deep snow. Due to their different ranges, jackrabbits in the sage steppe are assumed 

to be Black-tailed jackrabbits.  It is unlikely that White-tailed or Snowshoe hares would live in 

the sage steppe. 

The Black-tailed jackrabbit is common and is found all over California except in the 

mountainous areas at elevations above 12,000 feet. They adapt themselves readily to man’s use 

of the land and thrive even in highly developed areas.  The Black-tailed jackrabbit prefers to live 

in valleys and flat, open country. Jackrabbits are strict vegetarians, eating a great variety of herbs 
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and shrubs. In farming areas the Black-tailed jackrabbit may become a serious pest in young 

orchards and to other agricultural crops. 

The Black-tailed jackrabbit is 18 to 25 inches long and is colored buff peppered with black 

above, and white below. The tail has a black stripe above.  The ears are long and brown with 

black tips. Jackrabbits have many natural enemies.  Coyotes, Bobcats, foxes, Horned Owls, 

hawks and snakes prey on both the young and adults. 

3.8.6.2 Groundhog/Yellow-bellied Marmot (Marmota flaviventris) 

All Tribes in the Analysis Area describe groundhogs as a culturally important wildlife species.  

Following discussions with the Tribes, groundhogs have been identified as Marmota flaviventris, 

commonly called yellow-bellied marmot in scientific literature. The Native American band name 

of the Fort Bidwell Tribe is Gidutikad that they translate as groundhog eaters. This name reflects 

the importance of that food source to that tribe (Meza pers. Comm. 2008). 

Marmota flaviventris inhabits a wide range of environments from sea-level prairies in eastern 

Washington through a variety of montane environments in the Sierras, southern Rockies and 

southern Cascades (Barash 1974). They prefer boulder fields or large rock talus slopes adjacent to 

meadow or shrub and grass uplands. This combination of habitats provides grass and forbs for 

food, and nearby rocks to escape from predators (Darby 2008). They choose to dig burrows under 

rocks because predators are less likely to see their burrow. Habitat for groundhogs/marmots is 

commonly found throughout the Focus Area; however, the reduction of grass and shrubs due to 

increased juniper density in the Focus Area has reduced habitat suitability. 

Marmota flaviventris usually weigh between five and 11 pounds when fully grown. Their 

territory is about six acres around a number of summer burrows. Predators include foxes and 

coyotes. When a groundhog/marmot sees a predator it whistles to warn all other marmots in the 

area (giving it the common name the whistle pig).  Then it typically hides in a nearby rock pile.  

They live in colonies. A colony is a group of about 10 to 20. Marmota flaviventris are diurnal 

and omnivores, eating grass, leaves, flowers, fruit, grasshoppers, and bird eggs. 

As described above, the Fort Bidwell tribe refers to the local Marmota flaviventris as 

groundhogs. Tribal members refer to Marmota flaviventris that is found in Yosemite (California) 

and Montana as marmots. They indicate that the local groundhog is a little bigger, a little darker 

in color, with a little bushier tail than the animals they refer to as marmots (Meza pers. Comm. 

2008). 

3.8.6.3 Porcupine (Erethizon dorsatumis) 

The North American porcupine (Erethizon dorsatumis) a quill-bearing rodent that is heavyset, 

short-legged, slow-moving, usually solitary, nocturnal, herbivorous, and spends much of its time 

in trees. The porcupine’s barbed quills detach easily and can become painfully embedded in the 

skin of an attacker. Porcupine quills embedded in an attacker’s face may prevent the animal from 

feeding successfully, causing death from starvation. 
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The porcupine’s range is throughout all the North American desert regions, and the entire 

west, north to Canada. Although the porcupine is usually regarded as arboreal and found in 

woodlands, individuals wander widely. The porcupine is primarily nocturnal and may rest by day 

in hollow trees and logs, crevices in rocky bluffs or underground burrows. 

Porcupines are strict vegetarians. In the spring they feed on leaves, twigs and green plants.  

In winter, they chew through the outer bark of fir, hemlock, aspen and pines trees to eat the tender 

layer of tissue below.  Sometimes, they will completely girdle, and thus kill, trees.  They may also 

gnaw used ax handles, canoe paddles and other items for the salt and oil they contain.  The two 

large, front gnawing teeth continue to grow as long as the porcupine lives. 

3.8.7 THREATENED AND ENDANGERED SPECIES 

The U.S. Fish and Wildlife Service, Klamath Falls Office, provided a list of listed, proposed, and 

candidate species that may occur in Modoc County (USDI Fish and Wildlife Service 2005).  The 

list indicates that there are three vertebrates occurring within the Focus Area boundaries.   

3.8.7.1 Modoc Sucker (Catastomus microps) 

The Modoc sucker (Catostomus microps) is federally listed as endangered. The species is found 

only in a small portion of the upper Pit River drainage in Modoc and Lassen counties and is found 

in several streams in the Analysis Area, preferring those having still-water pools and a mud 

substrate (McGinnis 1984).  In the Alturas Field Office area, Ash Creek and Rush Creek have 

Modoc suckers year round.  These small creeks are in the Warm Springs/Big Valley watershed 

near Adin.  In the Fall River watershed, there is very little occupied, historical, or potential habitat 

and there is no designated critical habitat. It is believed that the Modoc sucker does not currently 

reside in the Fall River planning unit (Reid pers. comm.). 

The Modoc sucker requires small partially shaded streams having large muddy-bottomed 

pools (Moyle and Marciochi 1975).  Streams that have been channelized through livestock 

induced bank disturbance and erosion are unsuitable for this species.  Critical habitat for the 

Modoc sucker includes the Turner Creek and Rush Creek drainages (USDI Fish and Wildlife 

Service 2001). 

3.8.7.2 Lost River Sucker (Deltistes laxutus) 

The Lost River sucker is listed as endangered under the ESA.  The present distribution includes 

Upper Klamath Lake and its tributaries (Buettner and Scoppettone 1990), Clear Lake Reservoir 

and its tributaries (Buettner and Scoppettone 1991), Tule Lake and the Lost River up to 

Anderson-Rose Dam, and the Klamath River downstream to Copco Reservoir (USDI Fish and 

Wildlife Service 1993).  Lost River suckers inhabit lakes but spawn in tributary streams or 

springs. Lost River suckers spawn near the bottom and when gravel is available.  
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3.8.7.3 Shortnosed Sucker (Chasmistes brevirostris) 

The Shortnosed sucker is listed as endangered under the ESA.  This species is endemic to deeper 

lakes in the Klamath Basin, many that have now been drained, and spawning in tributaries.  In 

California, the present distribution of shortnose suckers is similar to that of the Lost River sucker.  

3.8.8 FS AND BLM SENSITIVE SPECIES 

Forest Service Manual (FSM) 2670.5 defines sensitive species as “those plant and animal species 

identified by a Regional Forester for which population viability is a concern, as evidenced by 

significant current or predicted downward trends in population numbers, density, or habitat 

capability that reduce a species existing distribution.” In FSM 2670.22, management direction 

for sensitive species is, in part, to ensure that species do not become threatened or endangered 

because of Forest Service action, and to maintain viable populations of all native species. 

BLM sensitive species are designated by the State Director, per Manual Direction 6840. 

3.8.8.1 Northern Goshawk (Accipiter gentilus) 

Goshawks reproduce in a broad range of vegetative communities, ranging from extensive mature 

coniferous forest in coastal regions to small patches of aspen and pine in Great Basin shrub-

steppe communities.  At the landscape or home range scale, goshawks utilize a diverse array of 

habitat, both in vegetation type and degree of openness (Squires and Reynolds 1997)   

Reich et al. (2004) rated pinyon-juniper communities in Arizona as poor for goshawk nesting 

having found no nest sites located within them.  However, Drennan and Beier (2003) found most 

male goshawks appeared to have moved into lower-elevation pinyon juniper forest in the winter 

months. 

3.8.8.2 Golden Eagle (Aquila chysaetos) 

The golden eagle (Aquila chrysaetos) occupies a wide variety of habitats at all elevations 

throughout its range (Palmer 1988).  The species nests primarily on cliffs with commanding 

views, and occasionally in large trees (Verner and Boss 1980). 

Olendorff et al. (1981) estimated a wintering population of nearly 50,000 in the western 

States. In Utah during at least one recent year, the golden eagle population was reported to be 

increasing, although this may have been a temporary condition resulting from local increases in 

prey (Harlow and Bloom 1989). 

The golden eagle is not a listed species or a candidate species for listing under ESA.  

However, it is considered a species of special concern and it receives federal protection under the 

Eagle Protection Act, primarily because of similarity of appearance to bald eagles, and under 

provisions of the Migratory Bird Treaty Act (Littell 1992). 

3.8.8.3 Burrowing Owl (Athene cunicularia) 

This species is designated as a Sensitive Species by the FS and BLM, and is a species of special 

concern by the California Department of Fish and Game.  Burrowing owls utilize the sage steppe 
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areas of the Great Basin, specifically nesting in those areas that have lower shrub volumes but 

where scattered shrubs provide perching sites (Green and Anthony 1989).  Nesting most often 

occurs in abandoned rodent or badger burrows (Dechant et al. 1999). In Oregon, owls used 

badger burrows in recently burned areas that were previously unused and it can be assumed that 

vegetation shifts to dense stands of taller woody shrubs would preclude burrowing owl 

occupancy. 

3.8.8.4 Greater Sandhill Crane (Grus Canadensis tabida) 

Littlefield (1989) observed that in California the largest number of nesting sandhill cranes was in 

Modoc County with 64 nesting pairs.  Nesting areas are comprised of wetlands and meadows, 

usually within sage steppe and western juniper habitat types.  Nest sites are located on mesic sites 

having surrounding vegetation of grasses and sedge (Littlefield 1989). 

While sandhill cranes do not use upland areas of sage or western juniper, activities in these 

areas that affect adjacent wetlands may be detrimental to successful reproduction. 

3.8.8.5 Bats 

At least nine bat species may be found foraging within sagebrush habitats but these are closely 

associated with caves, rock crevices, and water sources (McAdoo et al. 2004). Rock outcrops, 

canyon cliffs, trees, and mineshafts provide a high amount of suitable habitat for roosting and 

maternity habitats. 

3.8.8.6 Fisheries  

There are a number of permanent streams in the Focus Area that can support fish populations.  

There are no populations of anadromous fish within the Analysis Area.  In the Goose Lake 

watershed, only a small stretch of Willow and Lassen Creeks provides suitable aquatic habitat.  

These small stream sections provide spawning habitat for Goose Lake sucker, Goose Lake tui 

chub, pit sculpin, speckled dace, Goose lake lamprey, and Goose Lake redband trout.  Most of 

these species use these creeks for spawning (California Department of Fish and Game 1992 and 

Moyle 1996).   

3.8.8.6.1 Goose Lake Sucker 

The Goose Lake sucker (Catostomus occidentalis lacusanserinus) is restricted to the Goose Lake 

basin and has been reported to spawn in the streams that are tributary to Goose Lake including 

Willow, Lassen, Branch, and Corral creeks of Modoc County.  

3.8.8.6.2 Goose Lake Tui Chub 

The Goose Lake Tui Chub (Gila bicolor thalassina) is confined to the Goose Lake basin of 

Oregon and California.  In addition to Goose Lake itself, the chub also occurs in low-elevation 

sections of streams that are tributaries to the lake.  The California Department of Fish and Game 

reported that when the lake was dry in late June of 1994, chubs were abundant in a small portion 

of lower Willow and Lassen creeks (Moyle et al. 1995). 

Page 120 



 

 

  

  

  

 

 

   

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

3.8.8.6.3 Goose Lake Lamprey 

The Goose Lake lamprey (Lampetra tridentata ssp.) is endemic to Goose Lake and its tributaries.  

The streams most important for spawning and as habitat for the ammocoetes have not been 

identified with certainty although collections have been made in Willow, Lassen and 

Cold (tributary to Lassen Creek) creeks in Modoc County (Moyle et al. 1995). 

3.8.8.6.4 Redband Trout 

Redband trout (Oncorhynchus mykiss ssp.) occupy Willow and Lassen Creeks and their 

tributaries in Modoc County and may continue to spawn in these creeks in the headwaters where 

enough gravel and spring flows support spawning runs from Goose Lake (Moyle et al. 1995 and 

Moyle 1996). 

3.8.8.7 Western pond turtle (Emys marmorata) 

A single aquatic reptile, the western pond turtle, may occur within the Focus Area although it is 

limited in habitat due to impacts on nesting habitat from agricultural practices and livestock. They 

are present in ponds and slow stream environments, especially in the Lower Pit River.  

3.8.8.8 Great Basin spadefoot (Spea intermontana) 

Nearly completely terrestrial, this species only requires temporary rain pools or pools in 

ephemeral streams in which to breed.  They are found in drier habitats than most amphibians, 

usually in dry grasslands and open woodlands.  They need loose soil for burrowing, or access to 

rodent burrows, to shelter in during the day. They escape dry conditions by retreating into under

ground refuges such as small mammal burrows or by burrowing into the soil (Corkran and Thoms 

1996). 

3.8.8.9 Bald Eagle (Haliaeetus leucocephalus) 

Bald eagles have been recently removed from protection under the Endangered Species Act 

(ESA) but are listed as endangered under the California Endangered Species Act (CESA).  

The historic breeding range included all of California except the southern deserts.  Over 100 

breeding pairs of bald eagles were discovered in 1993, primarily in the Klamath-Tule Lake Basin 

and Pit River drainage of northern California.  Wintering birds range throughout California and 

concentrate near reservoirs and lakes where prey is abundant.  Streams supporting anadromous 

fish are used by wintering eagles in the Central Valley to a lesser extent.  Perch sites and night 

roosts are important habitat elements for the bald eagle.  Such sites are usually in a large, sturdy 

tree with open branchwork. In a study in the Great Basin in Oregon, no records could be located 

regarding bald eagle using juniper for a nesting structure. 

As many as 1,000 eagles make the adjacent Klamath Basin the largest wintering area for the 

species in the lower 48 states.  Wintering waterfowl populations can be two million or more and 

the scavenging eagles primarily eat waterfowl that have succumbed to avian cholera, a disease 

that does not often affect the eagles. Bald eagles may use lakes within the Analysis Area but are 

primarily restricted to these and other bodies of water. 
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3.8.9 MANAGEMENT INDICATOR SPECIES (MIS) 

For the Modoc National Forest, there are three categories of MIS, covering 32 species of wildlife 

and fish (USDA Forest Service 1991b). MIS for the Modoc National Forest include the 

following: federally listed species, FS sensitive species, harvest species, and ecological indicator 

species (USDA Forest Service 1991a page 3-37). The federally listed and FS sensitive species 

were based on the lists current for 1991. Over the past fifteen years, there have been changes to 

the status of the species covered under the Modoc National Forest MIS list.  For example, 

recently the bald eagle was delisted and is now a FS and BLM sensitive species.  A forest-wide 

MIS report has been completed and summarizes the current information about the forest-scale 

population distributions and relationships to habitat of the MIS listed within the Modoc National 

Forest (USDA Forest Service 2007b). 

The Modoc National Forest LRMP (USDA Forest Service 1991b) requires a combination of 

species monitoring and habitat status depending on the MIS.  Appendix E of the Sierra Nevada 

Forest Plan Amendment (SNFPA) FEIS (USDA Forest Service 2001b) as adopted by the 2004 

SNFPA Record of Decision (USDA Forest Service 2004a) amended the direction for species 

monitoring.  The requirements for habitat monitoring are still found in the Modoc National Forest 

LRMP (USDA Forest Service 1991a, Chapter 5, pages 5-1 to 5-22).  Table 27 displays the 

Modoc National Forest MIS and their current monitoring requirements.   

The monitoring program for harvest species (i.e. species that are hunted, fished, or trapped) 

has been designed to be implemented in cooperation with CDFG.  This direction is consistent 

with both the 1982 Planning rule to monitor forest-level MIS population trends in cooperation 

with state fish and wildlife agencies to the extent practicable (36 CFR 219.9(a)(6)) as well as 

Modoc LRMP direction. 

The Modoc National Forest MIS report consists of species accounts for each MIS.  The 

species accounts are based on the best current information on life history, habitat relationships, 

suitable habitat, and changes in distribution information for each MIS.  Species distribution 

information is discussed at a variety of spatial scales, including the range of the species, State 

(i.e., California), Province (e.g., Sierra Nevada), and Forest.  This information is discussed in 

terms of the current amount of habitat and the current species distribution from a forest 

perspective. For each MIS, the timeframe for the changes in distribution as well as trend in 

habitat is the adoption of the Forest Plan to the present.  The current quantity of habitat present on 

the Modoc National Forest has been delineated for each species based on GIS models, which 

incorporate changes in habitat since the Modoc LRMP was finalized. 

Two species do not have detailed species accounts prepared for the Modoc National Forest 

MIS report: California bighorn sheep and peregrine falcon.  Neither of these species is known to 

occupy the Modoc National Forest; therefore, the preparation of a summarized account was 

appropriate. 
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Table 27.  Monitoring Requirements for the MIS on the Modoc National Forest 

MIS 
MIS Monitoring Requirements 

Habitat1 Population2 

American Marten 

Bald Eagle 

Bighorn Sheep 

Blue/Sooty Grouse 

Brook Trout 

Brown Trout 

Canada Goose 

Golden Eagle 

Goose Lake Redband Trout 

Greater Sandhill Crane 

Hairy Woodpecker 

Largemouth Bass 

Lost River Sucker 

Mallard 

Modoc Sucker 

Mule Deer 

Northern Goshawk 

Osprey 

Peregrine Falcon 

Pileated Woodpecker 

Prairie Falcon 

Pronghorn 

Rainbow Trout 

Red-breasted Sapsucker 

Red-naped Sapsucker 

Sage-grouse 

Shortnose Sucker 

Spotted Owl, Northern 

Swainson�s Hawk 

Western Gray Squirrel 

Willow Flycatcher 

Yellow Warbler 

Vegetation mapping, down log & snag transects 

Vegetation surveys, Habitat capability analyses 

N/A - Extirpated 

Vegetation mapping 

Stream/lake habitat surveys 

Stream/lake habitat surveys 

Livestock utilization measurements 

Habitat utilization assessment 

Stream surveys, Photo points 

Livestock utilization measurements 

Snag, down log transects; vegetation mapping 

Stream/lake habitat surveys 

Stream surveys, Photo points 

Livestock utilization measurements 

Stream surveys, Channel profiles, Photo points 

Vegetation sampling and mapping 

Ground surveys and vegetation measurement 

Habitat utilization assessment 

Ground surveys during and after reintroduction 
efforts 

Snag transects, down log transects, vegetation 
mapping 

Habitat utilization assessment 

Habitat surveys including ecological condition (e.g.  
vegetation mapping, condition and trend, etc.) 

Stream/lake habitat surveys 

Vegetation sampling, photo points 

Vegetation sampling, photo points 

Habitat surveys including ecological condition (e.g.  
vegetation mapping, condition and trend, etc.) 

Stream surveys, Photo points 

Vegetation mapping / analysis 

Habitat utilization assessment 

Vegetation mapping 

Vegetation sampling, photo points 

Vegetation sampling, photo points 

Bioregional - status & change in 
geographic distribution  

 Recovery Plan  

N/A – Extirpated 

Distribution population  

Distribution population  

Distribution population 

Distribution population  

Distribution population  

Distribution / relative abundance  

Distribution population  

Distribution population  

Distribution population  

Recovery Plan 

Distribution population  

Population sampling 

Distribution population  

Bioregional - status & change 

Distribution population  

Distribution population  

Distribution population  

Distribution population  

Distribution population  

Distribution population  

Distribution population  

Distribution3 

Distribution population  

Recovery Plan 

Recovery Plan 

Distribution / relative abundance 

Distribution population  

Bioregional status and change  

Distribution population  

1Modoc National Forest FLRMP (USDA Forest Service 1991a) 
 


2Sierra Nevada Forest Plan Amendment, Appendix E 
 


3Monitoring requirements are in essence the same as the “Distribution population” data. 
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Twelve species are identified as “MIS whose habitat would be either directly or indirectly 

affected” by the Sage Steppe Restoration Strategy. These species are addressed below or in the 

following sections: 

� Section 3.8.2 – Sage Steppe Obligate Species: Pronghorn and Greater sage-grouse. 

� Section 3.8.3 – Big Game Species: Mule deer. 

� Section 3.8.4 – Juniper Woodland Species: Swainson’s hawk. 

� Section 3.8.7 – Threatened and Endangered Species: shortnose sucker, Lost River sucker, 

Modoc sucker. 

� Section 3.8.8 – FS and BLM Sensitive Species: Greater sandhill crane, Golden eagle, and 

Northern goshawk and Goose Lake redband trout. 

3.8.10 STATE LISTED SPECIES 

A review of species listed by the State of California indicates the Swainson’s hawk (Buteo 

swainsonii) and greater sandhill crane (Grus Canadensis tabida), both listed as Threatened 

Species, reside in the Analysis Area.  See Section 3.8.4.1 Swainson’s Hawk and Section 3.8 8.4 

Greater Sandhill Crane for the existing conditions of these species. 

3.8.11 OTHER FOCUS AREA SPECIES 

3.8.11.1 Predatory Mammals 

There are a number of predatory mammals that use the sage steppe habitats.  These are dependent 

on shrub cover; a variety of smaller vertebrates as prey, and a source of available water.  Diverse 

habitats that provide a variety of vegetative conditions conducive to rodent occupancy are 

normally optimum for these species.  These predatory species include (but are not limited to): 

long-tailed weasel, striped skunk, American badger, coyote and bobcat.  In areas of high mule 

deer populations the mountain lion is also present. 

3.8.11.2 Birds 

Range maps published by Grenfell and Laudenslayer (1983) indicate 166 birds potentially reside 

in the Focus Area either as permanent residents and/or winter or summer residents.  Surveys 

conducted in Great Basin sage types by the High Desert Ecological Research institute cataloged 

25 upland and 12 riparian bird species closely associated with shrub-steppe habitats.  Of these, all 

of the upland species and nine of the riparian species were dependent upon shrub or ground 

vegetation for nesting and/or foraging. Generally, bird populations in sage steppe habitats have 

declined (Dobkin and Sauder 2004). 

The density of sagebrush cover has important influences on habitat use by many bird species.  

Of 17 birds studied in eastern Washington, seven species had a positive relationship to sagebrush 

cover, two were inversely related, and eight were not related (Vander Haegan et al. 2000). 
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American robins, mountain bluebirds, cedar waxwings, Steller’s jays, and scrub jays readily con

sume the berries.  During the winter, Townsend’s Solitaires and robins may consume more than 

200 berries per day (Miller 2001).   

3.8.11.3 Amphibians 

3.8.11.3.1 Cascade frog (Rana cascada) 

There are no records in the Focus Area (Jennings and Hayes 1994). 

3.8.11.3.2 Northern leopard frog (Rana pipiens) 

Considered extinct in the Focus Area (Jennings and Hayes 1994, Jennings pers.  Comm. 2006). 

3.8.11.3.3 Spotted frog (Rana pretiosa) 

One verified record in the eastern Warner Mountains.  Likely extinct in Focus Area (Jennings and 

Hayes 1994, Jennings pers. Comm. 2006). 

3.9 Socioeconomics _____________________________ 
Economic effects are associated with several of the Significant Issues for this Restoration 

Strategy. Modoc County has one of the highest poverty rates in northern California, and the 

Modoc County General Plan (1988) has called for greater economic diversification.  Economics 

is also highly relevant to this Restoration Strategy.  Grazing is a foundation of the agriculturally 

based economy, and grazing income could be reduced by the proposed activities.  However, jobs 

added to accomplish juniper removal could have a positive economic effect. 

Data sources used in depicting existing conditions come from a variety of sources for various 

time periods.  Most of the economic and demographic data depict conditions from 1990 to 2004.  

However, other important sources of data such as the Modoc County General Plan (1988) depict 

economic activity from earlier time periods (1950 until 1980).  As a result of these different data 

sources, a single range of years was not used for reporting and analyzing data.   

The Analysis Area includes portions of Siskiyou, Shasta, Lassen and Washoe Counties, in 

addition to all of Modoc County.  Although the economic impacts of treatments in the counties 

are similar with respect to acre for acre economic effects, the economic diversity of Siskiyou, 

Shasta, Lassen and Washoe Counties is greater; therefore the focus of local economics for the 

Sage Steppe Ecosystem Restoration Strategy will be on Modoc County. 

3.9.1 SUMMARY OF THE SOCIAL AND ECONOMIC HISTORY 

This section focuses on the social and economic history of European settlers.  The Native 

American economies were integrated with the European settlers soon after they arrived.  For a 

discussion of the social history of the Native American Tribes in the Analysis Area, see Section 

3.10 Cultural Resources. 
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By 1864, the first permanent European settlement was established by James Townsend in 

Surprise Valley near what is now the area south of Cedarville.  The town of Surprise Valley, later 

named Cedarville, was established in 1867.  In 1870, Presley, Carlos, and Jim Dorris settled the 

town of Dorris Bridge, later to become the City of Alturas.  At about the same time, settlers 

established homes in the area of modern Adin.  Modoc County was officially made a county in 

1874, and by 1880 there were about 4,400 people in Modoc County (Pit River Watershed 

Alliance 2004).  The population tended to concentrate in Surprise Valley and along the Pit River.  

Surprise Valley was, at this time, the most populous area of the county.  In addition to Alturas, 

several towns had been established, including Canby, Eagleville, Likely, Adin, Lake City, and 

Cedarville. Several lumber mills were operating in the county (Pit River Watershed Alliance 

2004). 

The predominant economic activity was agriculture (mostly grazing).  The timber production 

business was also an important element of the economy.  The period of 1880 to 1910 saw steady 

expansion of the population (by 1910 the population was about 6,200).  The population 

concentrated in existing town areas.  The exception was the High Grade mining district, which 

saw substantial expansion across the Warner Mountains at the north end of the county, but only 

for a brief period. Railroad service was established in 1908, four years after electrical service.  

Some exports occurred, but production was local-service oriented.   

World War I had a substantial effect on the local economy and population.  Many people left 

the county and most of the small lumber mills shut down.  Following the end of the war, renewed 

economic activity occurred. Population increased to about 5,400 in 1920 and to 8,000 in 1930.  

New mills were being built, including the Pickering Lumber Company in western Alturas around 

1925. At the time, the Pickering Mill was considered to be the largest of its kind in the world.  

The Great Depression had a substantial dampening effect on the local economy and the mill was 

never finished. 

By 1940, economic recovery was taking place in Modoc County.  There were nine active 

mills that produced over 107 million board feet of lumber in 1940.  One-tenth of the county 

population (and one-third of all adult males) was employed in the lumber mills.  Agriculture was 

the other major economic activity in the county, and was dominated by livestock production 

including sheep, beef cattle, dairy cows, and horses.  By 1940, only 42 percent of the population 

lived in rural areas. An increased export economy created more non-agricultural jobs in the 

county. Farming operations were changing from subsistence crops to income producing livestock 

and export crops. 

The company-owned lumber camps were all in upland areas, and with the exception of Big 

Lakes, were all located on the western edge of the Devils Garden.  The largest, Tionesta, in 1940, 

was the second-largest town in the county, with more than 700 residents.  The other company 

lumber towns were Long-Bell Camp Number 1, and Big Lakes, all in reality semi-permanent 

logging camps. Alturas had almost doubled in size between 1912 and 1940.  Growth resulted 

because of the increasing functions of a county seat and the fact that the town was by far the best 
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retail center in the county. Pavement of the major highways through the county had benefited 

Alturas in two ways.  More retail trade was coming from outlying areas at the expense of the rural 

market centers, and the beginnings of regional highway traffic through the county permitted 

Alturas to cater to tourists passing through the scenic volcanic lands.  The town had continued to 

grow on the north side of the North Fork of the Pit River.  Main Street was now a part of the U.S.  

Highway 395, and new stores and service stations were located on this regional thoroughfare 

north of the old business district. 

In 1940, Alturas was described as containing 654 dwellings with no home worth more than 

$10,000.00, but with only 32 worth less than $1,000.00.  There were more than 100 retail 

establishments and shops, adequate high schools and elementary schools, a library, five churches, 

fraternal halls, theater, three hotels, county hospital, and various government offices.  The town 

had a modern sewer system, waterworks, paved streets, and sidewalks.  Gradual expansion of the 

population and the economy, plus the revival of the transit role in the economy by railroads and 

regional motorists, had made Alturas the most important town center in Modoc County (Pit River 

Watershed Alliance 2004). 

Modoc County went through a period of economic stagnation from 1950 through 1980.  In 

1950, there were 3,738 employees in all sectors, and in 1980 there were 2,925 employees.  

Timber harvest steadily decreased during the late 1970’s and 1980’s.  In contrast, agricultural 

production varied from year to year from 1976 to 1984, but increased overall.  The greatest 

increase in value occurred in 1979 and 1980. According to the Modoc County General Plan 

(1988) variations in production are related to variations in the value of agricultural products.  

Production of vegetables had nearly tripled and livestock had doubled.  The Socioeconomic 

Specialist Report contains detailed information as to the employment by decade and sector, as 

well as the timber harvest by year from 1978-1983 and 2003 and 2004, and the gross value of 

agricultural products from 1976–2004. 

There are substantially less agriculture, mining, manufacturing, and transportation jobs in 

2000 as compared to 1950. Government and finance jobs show substantial increases during the 

same time period. This mirrors an economic change that has occurred throughout many rural 

counties in California.   

3.9.2 SENSE OF PLACE 

Modoc County has the lowest population density among the California counties in the Analysis 

Area. It is located several hours drive from other population centers such as Redding, Klamath 

Falls, and Reno. Modoc County has a sense of place based upon American Indians that have 

historically occupied and live in the area, and based on a well-developed ranching culture.  For 

example, the Surprise Valley Chamber of Commerce features an annual Basque Barbeque and 

Squirrel Roundup. Modoc County is also distinct in the amount of undeveloped lands and a slow 

rate of population growth. Public lands in Modoc County offer abundant opportunities for 
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hunting and viewing wildlife, and for solitary recreation experiences.  The Alturas Chamber of 

Commerce refers to this area, as “where the West still lives”, and the Surprise Valley Chamber of 

Commerce refer to Surprise Valley as an area where “the pavement ends and the west begins.” 

Modoc County is home to several communities that are heavily dependent on resource 

management activities.  For example, there is a biomass plant and sawmill in Bieber, and the Big 

Valley Sustained Yield Unit legislation was passed to help support communities such as Bieber.  

The goal of the Sage Steppe Ecosystem Restoration Strategy is consistent with the customs and 

culture of the Analysis Area. 

3.9.3 ECONOMIC CONDITIONS IN MODOC COUNTY 

3.9.3.1 Population Trends 

The population of Modoc County has remained nearly constant during the last 15 years.  In 1990 

the population was 9,600 and in 2004 the population was 9650.  Annual changes in population 

ranged from -2.8 percent to +2.1 percent.  The population in the city of Alturas has decreased 

slightly since 1990. In 1990, the population was 3,190 and in 2004 it was 2,840.  Annual changes 

in population have ranged from -3.6 percent to +1.4 percent.  The Socioeconomics Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007d) provides 

detailed annual tables for the years 1990 through 2004 for Modoc County and the city of Alturas. 

3.9.3.2 Age Distribution 

The age distribution from 1990 through 2004 shows a couple of notable trends (see 

Socioeconomics Specialist Report for the Sage Steppe Ecosystem Restoration Strategy [JW 

Associates 2007d] for detailed tables). In the 20 to 39 year old age group, there has been a 

decrease from about 2,450 persons in 1990 to 1,983 individuals in 2004.  It is likely that as youth 

complete high school and or other forms of training, they leave the area in search of employment.  

In contrast, the number of persons in the 50 to 59 year old age group has increased by more than 

50 percent since 1990. The increase in the 50-59 year old age group mirrors a regional trend in 

northern California of retirees migrating from urban areas to rural areas.  This is reflected in 

income data showing that 26 percent of total personal income in Modoc County is from transfer 

payments (welfare, social security, disability, etc.) which is twice as high as the proportion of 

transfer payment income for California as a whole.   

3.9.3.3 Race and Ethnicity 

The majority of the population in Modoc County is Caucasian (approximately 80 percent), 

followed by Hispanic, and American Indians. During the last 15 years, the number of Caucasians 

has decreased by about 10 percent. In contrast the number of Hispanics has increased by about 

70 percent to comprise about 12 percent of the population and the number of Asians in the county 

has doubled. The rate of increase in the Hispanic population in Modoc County is less than the 

rate of increase for California as a whole.  It is important to note that the percentage increases for 
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minority populations are large in part due to the fact that the population base in 1990 was a low 

number for both Hispanics and Asians, in comparison to the Caucasian population.  The number 

of Blacks has slightly decreased slightly and the number of American Indians has slightly 

increased. For California as a whole about 47 percent of the population is Caucasian, and about 

32 percent are Hispanic.  A detailed table about race and ethnicity from 1990 to 2004 is found in 

the Socioeconomics Specialist Report for the Sage Steppe Ecosystem Restoration Strategy (JW 

Associates 2007d). 

3.9.3.4 Unemployment Trends 

Unemployment records (based on people not working who were able, available and actively 

seeking work between ages of 16 and 65 years old) from 1990 until 2003 show that 

unemployment has ranged from 7.6 percent to 13.5 percent.  Unemployment was highest in 1993 

and lowest in 2002.  Unemployment reached its peak during 1993, at a time when the entire state 

was in a recession. Unemployment in 2002 was 7.6 percent, during which time unemployment 

for the state of California was 6.7 percent (see Socioeconomics Specialist Report for the Sage 

Steppe Ecosystem Restoration Strategy [JW Associates 2007d]). 

3.9.3.5 Income Trends 

Total personal income for Modoc County has steadily increased between 1990 and 2002.  Total 

personal income is defined by the U.S. Department of Commerce as having five components.  

Earnings by place of work refer to the total income earned from jobs located in a given county.  

Dividends, interest, and rent are various types of returns on investments and include payments or 

royalties received from patents, copyrights, and rights to natural resources.  Personal 

contributions for social insurance are always negative and refer to payments made by the self-

employed, and other individuals to programs such as Social Security and Medicare.  Adjustments 

by place of residence are made so that total personal income reveals income by place of residence 

instead of place of work.  This is helpful when analyzing the number of individuals that actually 

work in a given county, not counting commuters.  A positive resident adjustment indicates people 

live within the county, but work outside it.  A negative residence adjustment indicates people 

work in the county, but live outside it.  Transfer payments are income for work not immediately 

performed, such as Social Security, Medicare, or Medicaid payments.  Among the different 

components of income, transfer payments showed the greatest percent increase since 1990.  This 

reflects the aging of the County’s population, and retirees’ income from programs such as social 

security and disability. In 1990, the total personal income for Modoc County was $146,940, 000.  

In 2002, this figure increased to $223,836,000. In 2002, Modoc County’s total personal income 

nd
ranked 22  (last) among the counties in Northern California.  Further details are found in the 

Socioeconomics Specialist Report for the Sage Steppe Ecosystem Restoration Strategy (JW 

Associates 2007d). 

th
Modoc County ranks 12  in per capita income when compared to the 22 counties in northern 

California. In 1990 per capita income (inflation adjusted) was $21,529 and it had risen to 
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$24,053 in 2002. Real income showed a large increase (about eight percent) in 1993, and a large 

decrease in 2000 (- 11 percent). Annual details can be found in the Socioeconomics Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007d). 

3.9.3.6 Poverty Rate 

The poverty rate is determined by a set of money income thresholds that vary by family size and 

composition. In 1989, the Census Bureau defined the poverty level for a household of two 

individuals, regardless of age, as $8,076 per year, and for 1999 as $10,865 per year.  The average 

poverty rate in Modoc County in 1999 was 21.5 percent, above the statewide average of 14.2 

percent. This was the highest poverty rate among all the northern California counties in 1999 

(Center for Economic Development 2005), and fifth highest statewide.  From 1989 until 1999 the 

County experienced a 43 percent increase in poverty, while the City of Alturas experienced an 

increase of 95 percent (from 13.9 percent to 27.1 percent).  The high poverty rate combined with 

an average per capita income for Northern California indicate that there is a larger income 

disparity in Modoc County than the other 22 counties in this region of California. 

3.9.3.7 Business and Industry Sectors 

The business and industry sectors in Modoc County include: agriculture and mining; 

construction; manufacturing; transportation and public utilities; wholesale trade; retail trade; 

finance, insurance and real estate; services; government; and tourism. The Socioeconomics 

Specialist Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007d) 

provides detailed statistics from 1990 and 2002 and descriptions of each of these sectors.  

In Modoc County the government and public administration sector accounted for the largest 

number of employees (1,300) in 2002, followed by the Agriculture and Mining sector with 746 

employees. Earnings by industry in 2002 show a similar pattern with the Government and public 

administration sector first and the agriculture and mining sector, second.  Over the 12-year period 

for which data are reported, agricultural earnings show some fluctuation in earnings, probably 

due to variation in crop and beef prices and the costs of production.  In all years, the government 

and public administration sector ranked first in earnings.  In most years, agriculture ranked 

second in earnings. In all years, agriculture ranked at least third in earnings.   

Several conclusions can be drawn from this information.  Only the government sectors have 

seen earnings steadily increasing, presumably due to the fact that many government entities 

usually give regular cost of living wage adjustments to their employees.  Earnings in the 

construction and finance sectors doubled, possibly due to increased demand for new houses 

generated by retirees moving into the County. Earnings in agriculture stayed relatively constant, 

with a slight increase in real income in between 1990 and 2002.   

3.9.3.8 Taxable Sales 

Taxable sales are reported since they are an indicator of a county’s fiscal health, and are 

indirectly related to economic conditions.  Taxable sales do not necessarily reflect business 

establishments’ total gross income, only the proportion that is taxable.  Since 1994 taxable retail 
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sales have grown steadily, from about $35 million dollars to $45 million dollars in 2003.  This 

growth pattern (28 percent increase) is less than the growth in taxable sales experienced by the 

other California counties in the Analysis Area.  Growth in taxable sales grew at 71 percent over a 

nine-year period for Shasta County, followed by 48 percent for Siskiyou County, followed by 43 

percent for Lassen County. When examining taxable sales on a per capita basis, Modoc County 

is fourth ($4663 per person) relative to the other California counties in the Analysis Area.  Shasta 

County taxable sales on a per capita basis are about three times as high as Modoc County, at 

$13,714 per person. Modoc County’s fiscal health is lower than the other three counties in 

California portion of the Analysis Area (see Socioeconomics Specialist Report for the Sage 

Steppe Ecosystem Restoration Strategy [JW Associates 2007d] for detailed information). 

3.9.4 ECONOMIC CONDITIONS IN LASSEN COUNTY 

The population of Lassen County increased from 1990 to 2004 by from 27,000 to 34,850 people, 

or about 29 percent. A significant portion the population increase is attributed to construction of 

the prison in Susanville, which accounts for about 4,000 people.  In 2004, the largest age group 

was the 20-29 year old age group, which represents about 20 percent of the County’s population.  

Since 1990, the number of people between the ages of 50-59 years old increased by 4.4 percent.  

Approximately 70 percent of Lassen county residents classified themselves as Caucasian in 2004.  

Hispanics were the next largest group, comprising about 15 percent of the County’s population.  

In 2002, the government and public administration sector of the economy represented about 43 

percent of the County’s employment (5,612 employees), followed by the services sector, at about 

20 percent (2,400 employees). Similarly, earnings by industry show that the government and 

public administration sector accounted for 62 percent of Lassen County earnings in 2002.  

Between 2001 and 2002 tourism earnings increased 30 percent in Lassen County, as compared to 

five percent in California as a whole. The poverty rate for Lassen County was 14 percent in 

1999, a decrease of about four percentage points since 1989.  The per capita income of Lassen 

County was $19,174 for 2002, which ranks second last in California.  The High Desert Prison in 

Susanville has a negative effect since incarcerated individuals are presumably included in the 

County population. Total personal income for Lassen County was $643,788,000 in 2002.  

3.9.5 ECONOMIC CONDITIONS IN SISKIYOU COUNTY 

The population of Siskiyou County increased from 1990 to 2004 from 43,300 to 44,850 people, 

or about 3.5 percent. Population density was 7.1 persons per square mile.  In 2004 the largest age 

group was the 50-59 year old age group, which represented about 17 percent of the County’s 

population. Since 1990, the number of people between the ages of 50-59 years old increased by 

about 75 percent. Approximately 82 percent of Siskiyou county residents classified themselves 

as Caucasian in 2004. Hispanics were the next largest group, comprising about eight percent of 

the County’s population. In 2002, the services sector of the economy represent the largest 
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proportion of the County’s employment (5,522 employees), closely followed by the government 

and public administration sector (4,499 employees).  Retail trade and tourism section provided 

nearly equal amounts employment (2760 and 2,598 employees, respectively).  Earnings by 

industry show a slightly different pattern with the government and public administration sector 

showing the highest earnings, closely followed by the services sector, followed by the 

transportation and public utilities sector. Between 2001 and 2002 tourism earnings increased 10 

percent in Siskiyou County, as compared to five percent in California as a whole.  The poverty 

rate for Siskiyou County was 18.6 percent in 1999, an increase of about four percentage points 

since 1989. The per capita income of Siskiyou County was $23,874 for 2002, which ranked 

second last in California. Total personal income, adjusted for inflation for Siskiyou County was 

$1,055,973 in 2002. 

3.9.6 ECONOMIC CONDITIONS IN SHASTA COUNTY 

The population of Shasta County increased from 1990 to 2004 from 145,300 to 175,700 people, 

or about 20 percent. Population density was 46.4 persons per square mile.  In 2004 the largest 

age group was the 20-29 year old age group, which represented about 14 percent of the County’s 

population. Since 1990, the number of people between the ages of 20-29 years old increased by 

about 35 percent. Approximately 83 percent of Lassen county residents classified themselves as 

Caucasian in 2004. Hispanics were the next largest group, comprising about 11 percent of the 

County’s population, followed by Native Americans. In 2002, the services sector of the economy 

represent the largest proportion of the County’s employment (29,634 employees), followed by the 

government and public administration sector (14,444 employees). Earnings by industry show a 

similar pattern with the government and public administration sector showing the highest 

earnings, followed by the services sector. Between 2001 and 2002 tourism earnings increased 12 

percent in Shasta County, as compared to five percent in California as a whole.  The poverty rate 

for Shasta County was 15.5 percent in 1999, an increase of about two percentage points since 

1989. The per capita income of Shasta County was $26,532 for 2002, which ranks eighth in the 

northern California counties.  Total personal income, adjusted for inflation for Shasta County was 

$4,557,804 in 2002. 

3.9.7 ECONOMIC CONDITIONS IN WASHOE COUNTY, NEVADA 

Washoe County borders northeastern California and includes Reno and the surrounding 

communities.  In 2005, the total population of Washoe County was estimated at 389,872 people.  

Almost one-third of the population (31 percent) fell in the 45 to 59 years old category.  

Population density was 53.5 persons per square mile, in large part due to the population of the 

Reno-Sparks area. Population density where project activities would occur would be much 

lower. Eighty-eight percent of the population was Caucasian, and about 19 percent was Latino.  

Unemployment for the County was five percent, and the poverty level in 1999 was about ten 
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percent. In terms of employment by industry sector, the arts, entertainment, and recreation sector 

accounted for the largest proportion of employment (34,406 employees) at 20 percent.  The 

education, health, and social services sector is second, and accounted for about 16 percent of 

employment (27,041 employees).  Retail trade was third, accounting for about 12 percent of 

employment (20,323 employees).  The agriculture sector was last, and accounted for 0.8 percent 

of the County’s total employment. The median, per capita income was about $45,000. 

3.9.8 SUMMARY OF ECONOMIC CONDITIONS IN THE ANALYSIS AREA 

Over a 15-year period for which there are readily available economic and demographic data, there 

has not been much economic or demographic expansion in the California counties comprising the 

Analysis Area, particularly in Modoc County.  In Modoc County the population over a 15-year 

period has remained nearly constant. The number of employees in the government and public 

administration sector remained constant, while the number of employees in the agriculture and 

mining sector decreased by about 50 employees. Lassen County showed a substantial increase in 

population (about three percent per year), in large part due to construction of the High Desert 

Prison. The population of Shasta County grew at the next fastest rate, at an average of about two 

percent per year. In 1999, poverty levels in the four California counties ranged from 14.1 percent 

to 21.5 percent, with Modoc County having the highest poverty level, which has implications for 

analysis of environmental justice. Per capita incomes were similar across Siskiyou, Shasta, and 

Modoc counties, with Lassen County having the lowest per capita income at $19,174.  Lassen 

County shows a much lower per capita income due to the number of prison inmates included in 

the county’s population who make little or no income.  For all four California counties, the 

government and public administration industry sector consistently ranks first or second in terms 

of numbers of employees and in earnings. For Modoc County, agriculture typically has ranked 

second in earnings and number of employees; this is not the case for the other three counties 

where retail and service industry sectors play a larger role.  In terms of population density, Modoc 

County had the lowest among the California counties with 2.45 people per square mile, while 

Shasta County had the highest with 46.4 people per square mile.  The implication of these 

differences in population density are that Modoc County has a “sense of place” that is based more 

in a rural culture and an agriculturally dependent economy than Shasta County.   

The Modoc County General Plan (1988) specifically mentioned wildlife related tourism as a 

possible means of diversifying the local economy.  Improving deer habitat and subsequently deer 

population levels may help address this desire for increased wildlife related tourism.  Historically, 

deer hunting was a popular activity in Modoc County, drawing many hunters from outside the 

area. However, deer herds began to decrease, largely due to increasing juniper density and 

subsequent forage reductions. From 1987 until 1997 the number of deer tags issued for the 

Modoc County area decreased dramatically because of deer herd population decreases (Loft 

1998). In 1997 only 28% of the number of deer tags in 1987 were issued to hunters due to 
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reductions in deer herds. As a result, mule deer hunting related expenditures in Modoc County 

decreased from about $5.4 million dollars per year to about $540,000 per year.  During the same 

time period statewide demand in nature study and wildlife viewing increased (California 

Department of Parks 2004). All of these factors result in a large disparity between the demand 

for deer hunting recreation and the supply of those opportunities in Modoc County. 

Nature study, including wildlife viewing is one of the few activities monitored by California 

Department of Parks and Recreation (2004) that has steadily increased since 1987.  Also, the 

2000 NVUM survey showed that wildlife viewing is a popular activity on the Modoc National 

Forest. Finally, there is strong interest in diversifying the economy by improving wildlife related 

recreation. 

Washoe County has a different economy structure than the counties in the California portion 

of the Analysis Area.  This is largely due to the fact that Reno and surrounding communities are 

located in Washoe County.  For Washoe County the amusement and recreation industry sector 

generates the most employment and earnings. Unemployment, as reported in the 2000 Census, 

was low at five percent, as was the poverty level at about ten percent. A common trend in all 

counties was a large proportion of the population in the 50 to 59 year old category.  This suggests 

over time that a larger proportion of income will come into the counties as transfer payments, as 

opposed to earned income. It also suggests that housing and industries that service the needs of 

the elderly may be in much greater demand in 10-15 years. 

3.9.9 ENVIRONMENTAL JUSTICE 

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority 

Populations and Low Income Populations,” requires each federal agency, whenever practicable 

and appropriate, shall collect, maintain, and analyze information assessing and comparing 

environmental and human health risks borne by populations identified by race, national origin, or 

income.  To the extent practical and appropriate, Federal agencies shall use this information to 

determine whether their programs, policies, and activities have disproportionately high and 

adverse human health or environmental effects on minority populations and low-income 

populations. Evaluating environmental justice is part of the NEPA process and constitutes the 

civil rights impact analysis.   

The USDA provides direction to its agencies, including the FS, for incorporating 

environmental justice considerations into their programs and activities in compliance with 

Executive Order 12898. The following provisions are pertinent to this Restoration Strategy.   

USDA agencies are to ensure to the greatest extent practicable, minority and low-income 

populations do not experience disproportionately high and adverse effects from USDA programs 

and activities. USDA agencies also should identify and use opportunities to reach out to such 

populations and promote USDA programs and activities that positively affect their health and 

environment. 
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Continual evaluation of the effect of USDA programs and activities on the environment and 

health of minority and low-income populations is an important component of environmental 

justice. USDA agencies shall review and revise as necessary agency decision-making processes 

to ensure incorporation and full consideration the effects that agency decisions may have on 

minority and low-income populations.   

USDA agencies shall, whenever practicable and appropriate, collect, maintain, and analyze 

information on the consumption patterns of populations who principally rely on fishing, hunting 

or trapping for subsistence. Agencies shall communicate with the public the risks of these 

consumption patterns, including publishing guidance reflecting information available concerning 

methods for evaluating the human health risks association with the consumption of pollutant-

bearing fish or wildlife (USDA, Departmental Regulation Number 5600-002, December 15, 

1997). 

Relative to California, most racial groups are under represented in the California counties 

comprising the Analysis Area.  However, in all four California counties, American Indians are 

over represented. Statewide, 0.5 percent of Californians are American Indians.  In the California 

counties in the Analysis Area, the proportion of residents that are American Indians range from 

three to 4.4 percent. 

All four California counties are below the poverty line, and Modoc County ranks in the top 

five most impoverished counties, as measured by individuals below the poverty line.   

3.10 Cultural Resources ___________________________ 
The cultural resources affected environment includes a geologically and geographically complex 

area, with a long prehistoric sequence. The area supported linguistically and ethnographically 

diverse Native American peoples, and witnessed important historic events.  Since the Analysis 

Area incorporates a number of environmental zones, cultural provinces, and ethnographic 

territories, any future cultural studies could provide archaeologists a unique opportunity to 

quantify archaeological feature variability and artifact-midden assemblage variability. 

3.10.1 ENVIRONMENTAL CONTEXT 

The Sage Steppe Ecosystem Restoration Strategy would affect a vast tract of land within 

northeast California and northwest Nevada. The Modoc Plateau dominates much of the Analysis 

Area, except for the Basin and Range Province that characterizes the eastern portion of the 

Analysis Area in northwestern Nevada, and the Cascade Range and the northernmost Sierra 

Nevada within the western and southern-most portions of the Analysis Area.  The Modoc Plateau 

supports a seasonally abundant and complex set of resources that were extremely important to the 

prehistoric occupants of the region. 
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This area generally contained an abundance of locally available basalt and obsidian, 

especially within the Warner Mountains.  These materials were used to produce an immense 

variety of ground and flaked stone tools by the Native American occupants of this area.  This raw 

material was also available at numerous additional locales, including the Red Rock and High 

Rock areas to the south and east of the Warners, the Medicine Lake Highlands northeast of 

McCloud and near the western portion of the Analysis Area, and the Tuscan formation further 

west and southwest. 

3.10.2 PREHISTORIC CONTEXT 

Human occupation of the Analysis Area began approximately 12,000 years ago, and has been 

divided into six separate periods, each with distinctive life ways and land use patterns.  The initial 

occupation, the Early Holocene period (ca. +7,000 BP), is characterized by highly mobile people 

who traveled from one valley to another gathering food.  The Post-Mazama period (ca. 7000

5000 BP), signals the first significant use of upland zones of the Analysis Area, as well as 

increasing settlement activity near prominent sources of water.  The Early Archaic period (5000

3500 BP), is marked by major increases in archaeological visibility with artifacts and sites dating 

to this time occurring in a wide range of geographic contexts.  Obsidian and basalt quarry 

production begin to accelerate during this period.  This trend continues through the Middle 

Archaic period (3500-1500 BP), which represents both within the Analysis Area and throughout 

California somewhat of a “golden age” recognized by the appearance of large, semi-sedentary 

villages, as well as elaborations in material culture, house construction, obsidian and basalt 

production, and ceremonial and settlement activity directed at the hunting of large game. 

The transition from the Middle to the Late Archaic period (1300-600 BP) produced major 

changes in assemblage structure, subsistence, and settlement practices.  At about 1000 B.P.  

large-scale obsidian quarry production collapsed, many of the previously occupied villages were 

abandoned, and subsistence activities were increasingly directed at a few key root crops.  

Drought, population-resource imbalances, and chronic warfare have all been cited as potential 

causes for these dramatic changes.  The final phase of prehistoric occupation, the Terminal 

Prehistoric period (600 BP-Contact), is marked by the arrival of Numic-speaking groups into 

much of the Great Basin portion of the Analysis Area.  Settlements had a “stand alone” domestic 

quality, as might be expected by a series of dispersed, short-term occupations by small family 

units. There is also continuing evidence of conflict associated with the arrival of new peoples. 

The types of Native American sites already known to be present, or which are likely present 

but remain undiscovered, within the Sage Steppe Ecosystem Restoration Strategy Analysis Area 

include: 

� Large village sites located along the margins of all permanent streams, particularly at 

confluences, and other natural surface water sources (springs, seeps).  Additional large village 
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sites have been documented along smaller stream courses, especially where streams merge, 

and particularly at the interface between major ecotones. 

� Simple and complex surface scatters of lithic artifacts without associated buried cultural 

deposits, resulting from short-term occupation and/or specialized economic activities. 

� Caves and rock overhangs, frequently associated with the margins of valleys or meadows, 

often containing varied quantities of surface-occurring as well as buried cultural material. 

� Cairns and rock alignments, including hunting blinds, sleeping circles, and other rock 

features, containing various quantities of associated portable cultural material. 

� Petroglyphs, often in the form of cupped boulders but including figures, chevrons and a 

complex variety of circles, lines and other components, in some cases associated with village 

sites or encampments and elsewhere.  Less frequent, but also present, are pictographs-painted 

forms of rock art. 

� Bedrock food processing (milling) stations, including mortar holes and metate slicks. 

� Trails often associated with migratory game animals. 

� Mortuary sites, often but not exclusively associated with large village complexes. 

� Quarries at natural outcrops of obsidian and basalt, where, for centuries in some cases, 

recovery and primary reduction have littered the surface with “blanks”, partially formed 

artifacts, cores and waste flakes. 

� Isolated artifacts and artifact fragments. 

Primary habitation sites, numerous examples of which have been documented as containing 

structural and other features, are considered the most significant prehisotic types.  Smaller, less 

utilized sites (e.g., lithic scatters, food processing stations) have also yielded obsidian artifacts 

and debitage, which is of particular interest to regional research since obsidian hydration dating 

and sourcing techniques can be utilized to establish relative chronologies and patterns of trade 

and exchange. Sites containing human burials or evidence of cremation have traditionally been 

important to archaeology as well as Native Americans.  Prehistoric rock art, rock stacks, cairns, 

and rock alignments have become increasingly important to both archaeologists and Native 

Americans, not only for research value but also for traditional cultural value. 

3.10.3 ETHNOGRAPHIC CONTEXT 

Ethnographic groups occupying this region at the time of initial contact with Euro-American 

populations (circa. A.D. 1850) include the Modoc, Pit River, Northern Paiute, and Maidu.   
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3.10.3.1 Klamath and Modoc 

Modoc territory centered on Lower Klamath, Tule, and Clear Lakes and Lost River, which flows 

between Clear and Tule Lakes (Kroeber 1925, Ray 1963, Merriam and Talbot 1974).  In the pre-

contact period the Modoc Indians lived on both sides of what is now the California-Oregon 

border and immediately east of the Cascade Range. 

The Modoc engaged in far-ranging economic pursuits including fishing, hunting, gathering 

(especially camas bulbs), digging for epos, the root crop that played the largest role in the Modoc 

economy (Ray 1963).  Hunting activities revolved mainly around deer and elk.  Groups usually 

returned to their winter village sites by December. 

Permanent winter villages were established in the river valleys, such as Lost River Valley, 

and along the Lower Klamath and Tule lakes.  Winter settlements varied in size, but some were 

rather large (ca. 100 people) and were continually occupied (Stern 1998).  Social life was most 

elaborate in the winter villages, where family groups congregated after an extended period of 

hunting, fishing and gathering. 

3.10.3.1.1 Ethnohistory 

The South Emigrant Trail (or Applegate Trail) ran through Modoc territory, and in the 1850s 

the tribe became increasingly engaged in hostilities with the settlers and miners who entered the 

area. In 1864, the Modoc and Klamath signed a treaty that assigned reserve lands for both tribes 

in Klamath territory, with no land in traditional Modoc territory. The Modoc War, was an armed 

conflict between the Modoc Tribe and the United States Army in southern Oregon and northern 

California from 1872–1873. After the Modoc War, the remainder of the Modoc Tribe were sent 

to Oklahoma. In 1909, the Modoc were allowed to return to the Klamath Reservation, if they so 

desired. Some returned many years later to join the members of the tribe who had been allowed to 

remain at the Klamath agency (Murray 1959, Ray 1963, Thompson 1971, and Powers 1976).  By 

the time ethnographic efforts were pursued in the late nineteenth and early twentieth centuries, 

the Modoc had been effectively separated from their traditional lands.  Many had spent most of 

their lives in Oklahoma, where the opportunities for passing on cultural information, especially 

about the traditional landscape, were greatly restricted (Voegelin 1942).  Consequently, there is 

relatively less detailed information regarding Modoc lifeways and sites than is available for other 

tribes, who were able to maintain intimate knowledge of their aboriginal territory through 

continuous residence. 

3.10.4 THE PIT RIVER: ACHUMAWI (AJUMAWI) AND ATSUGEWI 

The Pit River Indians have traditionally inhabited a vast area of northeastern California that 

encompasses the mountainous Pit River drainage, from southern Goose Lake all the way to Big 

Bend, in Shasta County. 

Pit River people on the west side of the Analysis Area lived near the easternmost limits of 

salmon and acorns, which made up part of their subsistence economy.  The eastern bands focused 
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their subsistence efforts on the many fish in the local streams.  They also hunted deer in the 

Warner Mountains, and on the plains north of the Pit River (Kniffen 1928).  The tribes also 

gathered tubers and other roots and hunted waterfowl. 

Traditionally, the Pit River bands established permanent winter settlements in protected 

valleys, building substantial dwellings against the severe winter weather. Later, family groups 

may have remained in the uplands during mild winters to be near caches of roots (Delacorte 2002, 

and Foster-Curley 2006). The basic structure usually served as a multi-family home, where all 

shared a central fire (Voegelin 1942, and Garth 1953).  Summer shelters at gathering camps 

typically were brush windbreaks (Kroeber 1925).  The village was the basic political unit.   

3.10.4.1 Ethnohistory 

The Pit River bands, like the Modoc, experienced considerable conflict with the miners and 

settlers who invaded their lands in the 1850s.  By 1859, many tribal members had been placed on 

a multi-tribal reservation in Round Valley, in northern Mendocino County.  By 1863, many of the 

Pit River people had escaped from Round Valley and returned to their traditional homes.  As 

more and more of their ancestral hunting and fishing grounds were overrun by settlers, they 

turned to settler’s cattle for a source of meat. This led to a series of retaliatory raids on native 

villages by the U.S. Army.  These conflicts resulted in the Northern Paiutes joining the Pit River 

bands in a battle against the U.S. Army on September 26 and 27, 1867 called the Battle of 

Infernal Caverns. Several men were killed on both sides, until the Indians finally escaped during 

the night through a system of underground passages in the basalt. 

As the population of settlers grew and the native population and resources dwindled, the Pit 

River peoples became dependent on settlers for jobs (Gates 1983).  Many of these people have 

continued to reside in their traditional homeland and maintain an intimate knowledge of their 

lands. 

3.10.5 NORTHERN PAIUTE 

The Northern Paiute occupied a vast territory. There were 22 bands of which five used the 

Analysis Area. These bands inhabited the arid western Great Basin and were the neighbors of the 

Maidu, Washoe, Modoc, Pit River, and Shoshone.   

Northern Paiute bands foraged throughout their home territory.  Settlement and subsistence 

patterns were closely tuned to fluctuations in the seasonal availability and distribution of food 

resources. These included fishing, hunting, and collecting a wide variety of seeds, nuts and 

berries. Supplies of these foods were stored for use during the winter months when resources 

were limited.  The lands of the Northern Paiute is uniformly desert.  The Honey Lake Paiute had a 

relatively more productive base with lakes and tributary streams; the other bands lived in a more 

typically arid Basin environment. 

Winter villages were established in favored locations where fuel and water were available.  

Such a settlement might have only three houses (ca. 15 persons), but a large one might have a 
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population of up to 50 persons (Fowler and Liljeblad 1986).  Winter houses were made of a 

conical pole framework built around a shallow depression and covered with mats.  The basic 

political and social groups within these bands were independent family units.   

3.10.5.1 Ethnohistory 

By 1849, many emigrants were flooding west by overland routes into California.  One of these 

was the Applegate-Lassen Trail, which crossed the Surprise area by the 1840s.  In 1859, gold and 

silver were discovered in Northern Paiute territory.  The encroachment by the settlers met with 

violent resistance including mounted war parties. Despite the conflicts, a fair number of Indians 

survived and remained in or near their home territories.  Consequently, considerable information 

has been retained regarding their traditional culture and territory. 

3.10.6 MAIDU (MOUNTAIN MAIDU) 

The Mountain Maidu concentrated in a series of large, flat-floored valleys occurring in the high 

(between 1,200 and 1,600 meters above sea level) mountain environment. These well-watered 

areas offered a rich diversity of flora and fauna (Dixon 1905, Riddell 1978).  Village sites were 

chosen near a stream or spring, and generally located in sheltered, open coves, where an enemy 

could not easily approach unseen and a knoll afforded good drainage (Powers 1976).  Maidu 

territory encompassed both arid Great Basin environments of sagebrush and alkali flats in the 

Honey Lake vicinity, as well as the more lush meadows, sloughs, and tributaries of the Susan 

River and Willow Creek (Riddell 1978).  Maidu subsistence activities focused on the rich fish and 

waterfowl resources in the marshes and the plentiful game, such as deer and bear.  Women’s 

activities focused on gathering and processing vegetal foods. The Maidu also produced their own 

tools, most significantly baskets.  For this important functional and artistic ability, skill at basket 

making afforded a woman status. 

Three types of structures served as homes for the Maidu.  A semi-subterranean structure was 

used during winter months (Dixon 1905, Voegelin 1942, and Riddell 1978).  A major village also 

had a larger version of this lodge used as a ceremonial or assembly house and owned by the chief.  

In summer, the Maidu used simple shade pole shelters (Riddell 1978).  Each village or 

community of villages had a chief who was chosen with the aid of a shaman and who acted as an 

advisor. Seasonal celebrations were held in honor of the Maidu resources.  

3.10.6.1 Ethnohistoric and Historical Context 

The Mountain Maidu were relatively unaffected by Euro-Americans until 1850 when settlement 

of the Honey Lake Valley began. Conflicts between the Maidu and Euro-Americans quickly 

escalated as settlers and their livestock overtook the meadows that sustained Maidu habitation 

and subsistence. Hostilities diminished by the 1870s, and the surviving Maidu were able to reside 

on their traditional lands and avoid confrontations with Euro-Americans.  As a result, the Maidu 

have been able to maintain traditional practices within their historical homelands.  Today, many 

Page 140 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

Final Environmental Impact Statement	 	 Sage Steppe Ecosystem Restoration 

descendants of the Honey Lake Maidu live in and around the town of Susanville and on the 

Susanville Ranchería (also home to many Paiute people).   

3.10.7 HISTORIC CONTEXT 

Historic overviews and the results of previous archaeological and historical research throughout 

the Analysis Area document the presence of a wide range of historic site and feature types and 

complexes generally associated with European settlement, including the following: 

� Historic railroad alignments. 

� Two-track historic trails/wagon roads, some now-paved or graded and graveled. 

� Water distribution systems, including small and large ditch, canal and channel systems, and 

levees, dams and reservoirs dating to historic time periods. 

� Occupation sites/homesteads, and associated features such as refuse disposal areas, privy pits, 

barns, sheds, and where associated with early and on-going settlement, substantial historic 

buildings. 

� Commercial undertakings of various types, including mines, electrical transmission, quarry. 

� Refuse disposal sites associated with early communities. 

� Historic townsites, and government constructed settlements (e.g., Fort Bidwell, facilities at 

Herlong). 

� Historic residence and ranch features, including standing structures, structural remnants, 

fences, stock ponds, corrals, graves and family cemeteries, kilns, cairns, wells, and developed 

springs. 

� Logging sites and camps, and associated features such as skid trails, loading and landing 

sites, and cut stumps. 

� Blazed trees and Aspen tree carvings. 

A variety of functions have typically been assigned to these historic site and component 

types, including ranching, transportation, homesteading, public land entry, military presence and 

activities, rural electrification and communication, refuse disposal, and mining. 

3.10.7.1 Transportation 

Transportation throughout the region has been based largely on geography.  As migration began 

to swell in the early 1840s, passes were found through the mountains, opening emigrant trails in 

their wake (Howard 1998). The United States government conducted surveys of the West, using 

the Corps of Topographical Engineers branch of the Army.  Some of these surveys were intended 

to seek routes for railroads. The first routes tended to be ridge routes (such as modern Interstate 

80), which could be more easily followed than canyon routes.  Stage routes through canyon trails 
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(such as State Route 49 along the North Fork of the Yuba River through Downieville) came later, 

during the Gold Rush, when the money could be raised to carve stable roadbeds out of canyon 

walls. The majority of trails into the west occurred between Yosemite and Mount Lassen, where 

passes through the mountains ranged between 6,000 and 9,000 feet, lower than those to the north 

and south. 

Pioneer trails sometimes became wagon roads for the tide of immigrants crossing the lower 

Cascades into northern California and Oregon.  The establishment of military forts and outposts 

throughout the region led to the emergence of connecting routes, creating a tighter network of 

interconnected travel. With use came improvement, and improvement often included hospitality, 

such as inns and way stations.  After the Civil War ended, railroad construction to the west began 

in earnest (Myrick 1962, Beck and Haase 1974, and Howard 1998).   

Railroads developed in this rugged terrain later than in the valley and easier mountain passes 

to the south. Most were constructed in response to the freighting markets offered by timber and 

mining companies, as well as agricultural operations.  Railroads dominated regional 

transportation until the post-World War II period, when cheap oil and gas, a booming economy, 

and a nationwide growth in automobile traffic led to the construction of highways and roads 

(Myrick 1962, Garate 1982, and Kautz Environmental Consultants, Inc.  1995). 

Construction of transportation routes has also created right-of-way corridors for telegraph and 

other communication and energy-transmission lines, as well as pipelines carrying gas and water.  

Also, parallel alignments of roads and railroads often occur.  In addition to routing, transportation 

corridors often include maintenance sites, toll-collection locations, and other types of facilities.  

This enhances the importance of transportation routes, both historic and modern.   

3.10.7.2 Mining 

Mining has been important in the land use and settlement of the region.  Both precious and non-

precious natural materials have led to short-term use of industrial boom town sites and to 

permanent settlement.  Mining also spurred the construction of improved transportation systems 

and spurred the growth of regional logging operations.  Mining sites can be found throughout the 

Analysis Area; where certain natural resources are located.  These resources include such 

minerals as gold, obsidian and pumice. 

Unlike agriculture, mining was never the principal economic component of the region.  While 

there has been scattered gold mining in some areas, there were two centers of gold mining; 

Hayden Hill and Highgrade. The largest mining operations centered on the extraction of sand and 

gravel (Kautz Environmental Consultants, Inc.  1995). 

3.10.7.3 Agriculture and Ranching 

The Analysis Area’s economy is dominated primarily by cattle ranching, but also includes 

substantial sheep ranching. Ranchers use open range for their summer feed. 

The earliest agricultural operations by necessity occurred along natural drainages and in river 

valleys, where fertile alluvial soils and a constant supply of water were available.  As population 
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and demand grew, so did the economic feasibility of irrigation projects, which led to the spread of 

ranching and farming throughout the area. 

Early cattle grazing did not flourish, for a variety of causes.  While cattle came into the region 

possibly as early as 1846 over the Applegate Trail, most emigrant cattle died along the way or 

arrived in poor condition. Sheep grazing had the largest impact on driving public land-use 

management, even though most of the ranchers in the Analysis Area had cattle, especially in the 

Eagle Lake management area. Sheepherders from Nevada and the Sacramento Valley began to 

use the region by the 1870s, when many Basque sheep herders and their flocks reached northward 

from southern California.  Most were itinerant shepherds who by right of law could use the public 

lands, which by then were already carefully divided by consensus among the resident ranchers.   

By the 1870s, sheep ranchers had established the annual practice of moving their herds from 

the mountains and foothills to desert winter ranges.  Following the northern trail, they drove their 

flocks from California into Nevada in increasing numbers.  By 1880, 150,000 head were driven 

through the Home Camp and Tuledad regions alone. 

By the later 1890s, sheep by the millions were being trailed through the Focus Area.  Migrant 

Basques sheepherders have become famous for their tree carvings throughout the high-elevation 

grazing lands of California and Nevada. These carvings, known as arborglyphs, are often found 

in groves of quaking aspen trees between 5,000 and 10,000 feet above sea level.  The carvings 

include names, dates, and cartoon drawings of human forms and other objects.  The earliest 

known carvings in the northern Sierra date to the 1880s, although most date after 1900.  It is 

likely that carvings were made earlier but, given the short life span of aspens, have vanished from 

the alpine landscape (Camacho and Kingston 1977, Claytor and Beasley 1979, and Maniery 

1986). 

Sheep grazing resulted in severe negative soil and vegetation impacts.  Cattle ranchers 

lobbied the federal government to control the practice.  Restricted grazing rights first led to an 

increase and then a dramatic decline in sheep, especially after enactment of the Taylor Grazing 

Act in 1934. 

Government incentives greatly encouraged agricultural development in the region.  With the 

offer of free land in exchange for the development of a homestead, settlers established operations.  

Many of these first ranchers established their ranches and farms to supply foodstuffs to mining 

communities.  Others acted as subsistence farmers, simply striving to meet their government 

homesteading requirements to ‘prove up’ their land claims.  Along with these farms, large grazing 

operations for sheep and cattle also spread across the public lands, altering the landscape in the 

nineteenth century. In the 1920s and 1930s, it led to the development of extensive irrigation 

systems to water an arid land.   

During World War II, most farm workers remained on the farm to ensure the nation’s 

continuous food supply. Changes that began to unfold at that time, though, included increasing 

mechanization.  By the dawn of the post-war era, cheap oil and gas led to increasing ownership 

and use of vehicles and improved roads. 
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After World War II, concerns about grazing on public lands increased.  In the 1960s, the 

BLM issued grazing permits on millions of acres of public land reducing the number of cattle.  

Another major change came in the 1960s, when grazing allotments were fenced, ending the free 

range. Immediately ranchers were faced with reducing herd size.  In 1974, the Natural Resources 

Defense Council sued the Department of the Interior to require environmental impact studies of 

the effects of grazing on public land. In response to this and other pressures, the BLM again cut 

the grazing herd size, leading to reductions in the number of head of cattle that ranchers were able 

to graze (Cox 2002). The combination of the reduced availability of public land for grazing and 

increasing suburban development has led to a decline in ranching.   

The Eagle Lake Land and Irrigation Company started a short-lived irrigation system in the 

Honey Lake Valley in 1892, including a pumping station and canals. By the dawn of the 

twentieth century, the federal government stepped in, creating massive irrigation projects.  The 

project’s completion in 1912 ended up draining Tule Lake and turning the lakebed into farmland.  

That same year, the first irrigation canals and reservoir in the Upper Pit River Valley got 

underway (Kautz Environmental Consultants, Inc. 1995). 

3.10.7.4 Military Development 

The United States military has had a major impact on the development of this region, perhaps 

more so than on the rest of California. The federal government wished to provide as safe an 

environment as possible to encourage settlement and clearly establish the west coast as a part of 

the United States. In 1848, the US Army created the Pacific Division, which included what is 

today California, Nevada, Oregon, and Idaho (Utley 1969).  This division was responsible for the 

protection of settlements (including mining towns) and emigrant trails.  The major Army 

fortifications in the northern California were Fort Jones in Scott Valley (1852, outside the 

Analysis Area), Fort Crook in the Fall River Valley (1857), and Fort Bidwell in Surprise Valley 

(1866). 

By the 1860s, amidst reallocation of military funding to the Civil War forces, the Pacific 

Division struggled to maintain its fortifications.  With the end of the war and a refocus upon their 

primary task, the Division was faced with an increasingly armed and resistant Native American 

population fighting to maintain their freedom and traditional ways of life.  After the Native 

Americans had been subdued and largely relocated, the military no longer had a purpose in the 

region and withdrew (Castillo 1998).   

The military did have some presence in the region in the twentieth century.  There was 

limited training during World War II near Goose Lake, but relatively little other activity.  In 

1933, the Army acquired dried portions of Honey Lake and used it for training pilots; in 1942, it 

was annexed to the Sierra Ordnance Depot for arms storage during the war.  During this time, 

Japanese-Americans were relocated to the Tule Lake Relocation Camp.   
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3.10.7.5 Urbanization 

While the Analysis Area is one of the most rural regions of California and Nevada, there are still 

communities that have exhibited urban patterns of development.  These patterns include the 

development of a community center, where citizens in the surrounding areas can meet more than 

just their basic needs. Urban centers provide larger churches, high schools, government offices, 

specialized medical and dental attention, and other secondary resources beyond simply food and 

dry goods. 

During the formative years of towns, particularity in short-term mining and logging-oriented 

economies, it was not unusual for the population to be predominately male.  As towns became 

more permanent, women and children moved in, changing the demographic makeup to a family 

oriented society. Consequently, institutional facilities and community service-oriented 

establishments developed. These included cemeteries, churches, schools, social halls, fraternal 

organizations, governmental agencies, fire stations and sheriff or police stations.  Finally, parks, 

gardens, sports fields and city-operated landfills, sewer and water systems developed.  

Occupation of the South Fork of the Pit River Valley began with cattle operations in 1868, 

while the Madeline Plains became the site of cattle, sheep, and horse ranches.  In 1869, ranchers 

from the Klamath Basin, encouraged by the relocation of the Modoc Indians, moved south into 

the Tule Lake region. By the 1880s, ranches and homesteads were well established in all of these 

regions. 

Just as development today follows transportation corridors, towns and homesteads grew 

along old wagon roads and railroad lines. The Nevada-California-Oregon (NCO) railway started 

a construction boom between 1910 and 1914 when several depots were built along the NCO 

railway.  Train transportation also aided the arrival of a whole new generation of homesteaders on 

the Madeline Plains between 1910 and 1918 (Kautz Environmental Consultants, Inc. 1995).   

Settlement has always been the catalyst for urban development.  Settlement in the Analysis 

Area has been encouraged through state and federal government incentives. Public Land Entry 

claims led to the establishment of homesteads, many of which disappeared while others thrived, 

sometimes even growing into urban centers.  More than half the population of the Analysis Area 

today lives in two small areas-the Honey Lake Plain and the Upper Pit River Valley Basin.  

Susanville is the largest settlement, with the other areas each having a smaller urban pattern.   

3.10.7.6 Logging 

Timber has been a mainstay of the region, especially around the heavily timbered portions of 

Sierra, Lassen and Plumas counties. Individuals and small companies were the first to begin 

logging private lands. As private land became increasingly logged-over, the federal government 

began setting aside millions of acres of woodland to create forest reserves, which eventually 

became the National Forests in the early twentieth century (PAR Environmental Services 1988).   
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The market continued to grow with new mining rushes, railroad projects, and the 

establishment of towns and other settlements.  Mining operations and associated camps, for 

instance, required lumber for flumes, wing dams and ditches, rockers, sluices, tunnels, and mills.   

Logging operations changed with technological evolution.  The first loggers used horses and 

oxen with skids to haul logs to small milling sites, and then shipped the lumber by wagon to 

market.  Perhaps the first innovation in regional logging came from a desire to facilitate the 

difficult task of skidding logs over the ground. By the late 1880s major innovations in equipment 

fueled with steam led to changes in the logging industry.  Steam-driven tractors, massive 

machines with three wheels each up to seven feet in diameter chugged along mountain roads, 

spewing smoke and scattering livestock. Another major innovation was a steam-powered 

machine equipped with a spool for hauling logs, a Dolbeer donkey.  The Dolbeer donkey was 

commonplace in the region after 1890, tackling the more strenuous skidding hauls (Berry 1917).   

The use of the railroad for transporting logs between the sawmill and the market began 

around 1900 with the Boca and Loyalton railroad in the Eagle Lake Field Office and quickly 

expanded, reaching a heyday in the 1920s and 1930s. Railroads were vital to the development of 

the timber economy and were often constructed with the logging companies as their main 

clientele. By the 1930s, technology shifted again to tractor-skidding and truck-logging, 

occasionally supplemented by railroads to deliver the timber to market.  With improved 

transportation, more-distant markets proved far more profitable.  By the 1940s, trucks hauled the 

wood to the often far away mills.  By the mid-twentieth century, regional logging produced 

timber for all markets, even international ones (Kautz Environmental Consultants, Inc.  1995). 

3.10.7.7 Electrical Development 

Electrical development took two forms: generation and transmission.  Generation of power 

includes building and operating the massive dams, powerhouses, pipelines, flumes, tunnels, 

forebays and the like to create electrical power using water.  Major hydroelectric systems within 

the project harness water from the Pit and Feather rivers and their tributaries.  Once the power is 

harnessed, long ribbons of towers and wires transmit that power across the mountains and into the 

valleys for dispersal to the customers.   

By the early twentieth century, electrical power was becoming increasingly in demand in 

California. All major hydroelectric developments in the Analysis Area have been on the Pit River 

and its tributaries. Smaller hydroelectric generation operations have also been constructed for 

localized use, both private and public. Today the efficiency of the larger operations has led to the 

abandonment of most small generation plants, since it is cheaper to buy power in most cases than 

to maintain generation facilities.   

High-voltage transmission lines also cross through the Analysis Area, carrying 

hydroelectricity generated on the Columbia River to the major markets in California.  These lines 

have become part of the major transmission facilities in the western United States.  They cross 

through the Analysis Area on rights-of-way over both public and private lands. 
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3.10.7.8 Resource Management 

Resource management pertains to government agency management of and protection of natural 

and cultural resources. The first steps toward resource protection and reserving land came from 

the creation of the national forest service system, managed by the United States Department of 

Agriculture, Forest Service. The FS has actively constructed roads, telephone and 

communication lines, lookout towers, ranger stations, and public recreational facilities, and has 

implemented extensive forest-management practices, such as reforestation.   

Public lands outside the forest reserves are managed by the Bureau of Land Management, 

which maintains and supports a myriad of public activities on the land.  The most frequent uses 

are for recreation and grazing, followed by mining.   

State agencies, including the California Department of Forestry and Fire Protection and the 

State Department of Fish and Game, also are heavily involved in the region.  The CDF, which 

began operations in 1919, provides fire-protection services and forest management, such as 

underbrush removal and reforestation. CDF maintains camps, firebreaks, guard stations, and 

other facilities throughout the California portion of the Analysis Area.  Fish and Game activities 

include the monitoring of game and operation of fisheries, such as hatcheries and restocking sites.  

They also manage ecological reserves and numerous wildlife areas on both state and federal 

lands. 

The Depression-era Civilian Conservation Corps (CCC), made significant contributions to the 

Analysis Area throughout the 1930s and 1940s.  More than 20 CCC camps were built and 

manned during this period.  The CCC had a few basic goals; to aid in fire prevention, firebreak 

construction, fire detection, and general improvements.  Fire detection included lookouts and 

stations throughout California. Improvements included roads and bridges, communication lines, 

administrative headquarters, and fire-fighting bases (Thornton 2002).  Many of the roads, steel 

and wooden lookout structures, workstations, and field offices currently used by the FS and 

National Park Service were constructed by the CCC. 

3.10.7.9 Tourism 

Recreational opportunities have been recognized in the Analysis Area for at least 150 years.  By 

the 1850s, resorts were developing around the high mountain lakes in the southern portion of the 

Eagle Lake management area. 

Recreation has included hunting, fishing, camping, equestrian use, water and snow sports, 

hiking, visits to hot springs, and climbing. The reservoirs created by hydroelectric system 

development provided recreational fishing, boating and camping opportunities for summer 

visitors, as well as local residents.  Eagle Lake, one of the few natural lakes in the area, is prized 

for Eagle Lake trout and water-based recreation. 

As transportation systems developed, increasing numbers of tourists could conveniently reach 

the high-mountain lakes and valleys for summer recreation.  Today the Analysis Area’s economy 
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is increasingly reliant on recreation and tourism.  Today burgeoning populations in both 

California and Nevada seeking escape from urban life increasingly use the region. 

3.10.8 CULTURALLY SIGNIFICANT CURRENT USES FOR NATIVE AMERICANS 

Six federally recognized Tribes have cultural interests in the Sage Steppe Ecosystem Restoration 

Analysis Area (see Section 1.6.3 Native American Tribal Consultation). Current uses by Native 

American Tribes have been summarized here based upon recent consultations concerning juniper 

restoration activities. Many other current uses likely exist but these will be used as the focus of 

the analysis of the effects of the proposed restoration activities on Native American cultural 

resources. 

3.10.8.1 Food Supply 

3.10.8.1.1 Epos 

Epos (Perideridia spp.) roots are dug for food generally in the spring, lasting for about a month.  

There are some specific epos fields in the Analysis Area that are currently being used.  Smaller 

fields that are used by various families are also present throughout the Analysis Area. 

3.10.8.1.2 Groundhogs/Marmots and Porcupines 

Groundhogs/marmots and porcupines are culturally important to some of the tribes because they 

traditionally provided an easy food source. 

3.10.8.1.3 Rabbits 

There used to be large rabbit (jackrabbit) drives with a harvest that provided enough for all people 

in the tribe. The tribes believe that the populations have declined because of conversion of 

sagebrush lands to agriculture and other losses of sagebrush habitat. 

3.10.8.2 Other Uses 

3.10.8.2.1 Firewood 

Firewood is an important current use by Native Americans, as well as non-Native Americans, of 

the juniper trees in the Analysis Area. 

3.10.8.2.2 Juniper berries and leaves 

Juniper berries and leaves are important culturally for a variety of uses for Native Americans. 

3.10.8.2.3 Native American Spiritual and Cultural Practices 

Various spiritual and cultural practices utilize juniper trees or portions of them.  Specific juniper 

stands and/or trees are also used throughout the Analysis Area for spiritual and cultural practices. 

Page 148 



 

 

  

  

 

 

   

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

3.11 Scenic Resources ____________________________ 

3.11.1 FS VISUAL QUALITY OBJECTIVES 

Visual quality objectives (VQOs) are standards for managing visual resources and combine the 

factors of variety class, viewer sensitivity levels, and viewing distance to form a category.  

Landscapes with high scenic value are considered those with the greatest visual variety in terms 

of landforms, vegetation, and water bodies. Three variety classes describe the Modoc National 

Forest (USDA Forest Service 1991a).  Variety Class A represents nine percent of the Forest and 

is considered a distinctive landscape with varied water, landforms, and vegetation.  Variety class 

B represents 38 percent of the Modoc National Forest and is considered a common landscape 

with moderate slopes, rounded ridges, and broad valleys.  Variety Class C represents 53 percent 

of the Modoc National Forest is considered a minimal landscape of one species vegetation and 

little variation in the landscape size, texture or color. 

Viewer sensitivity refers to landscapes that are readily viewable, and often are seen from 

regular travel routes (such as Highway 139) and recreation areas.  Viewing distance is 

categorized as foreground, middleground, and background views.  The foreground refers to 

viewing distances of up to 0.5 miles.  The middleground refers to distances between three to five 

miles. Background distance refers to distances of 3-5 miles to up to 15 miles.  Objects viewed in 

the background distance zone are barely distinguishable such that their texture and form are no 

longer apparent. 

These factors are combined into a determination of VQO standards.  Table 28 displays the 

area for each VQO on National Forest lands for the Analysis Area.  They are also shown on 

Figure 21.  The five VQOs are described below. 

Table 28.  VQO Classes on National Forest Lands within the Analysis Area. 

VQO Class Acres 

Preservation 

Retention 

Partial Retention 

Modification 

Maximum Modification 

84,301 

151,661 

448,308 

1,398,667 

64,611 
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� Preservation (P) – Only ecological changes are permitted.  Most management activities are 

prohibited. Trails, trail bridges, and other trail-related improvements are designed and 

located to be visually unobtrusive.  Areas designated with a Preservation VQO include the 

South Warner Mountains wilderness area, the Burnt Lava Flow Virgin area; Glass Mountain, 

the Medicine Lake Lava Flow, and the Devils Garden Natural area.  The segment of Willow 

Creek proposed as a Wild and Scenic River also falls within this VQO.  Wildland fire is 

consistent with this VQO.  There are approximately 84,000 acres in this VQO category. 

� Retention (R) – Management activities result in a natural appearing landscape.  Activities 

may occur but are not visually evident to the casual observer.  Activities repeat form, line, 

color, and texture found frequently in the characteristic landscape.  Changes in the qualities 

of size, amount, intensity, direction, and pattern should not be evident.  Reducing contrast in 

form, line, color, and texture to meet retention should be accomplished during operation or 

immediately thereafter.  There are lands designated with a Retention VQO along highway 

139 and west of 139 in between Canby and Adin, on lands north of the South Warner 

wilderness, and on the east and west sides of Lava Beds National Monument.  There are 

about 152,000 acres on National Forest lands in this VQO category. 

� Partial Retention (PR) – Management activities remain visually subordinate to the 

characteristic landscape. Activities and structures may repeat form, line, color, or texture 

common in the characteristic landscape.  Activities and structures may also introduce form, 

line, color or texture, which are found infrequently or not at all in the characteristic 

landscape. Reducing contrast in form, line, color, and texture to meet partial retention should 

be accomplished as soon as possible after project completion or within the first year.  Partial 

retention areas are located along Highway 139 from Canby to Tulelake, on the east side of 

Clear Lake Reservoir, and on lands north of the South Warner wilderness and southeast of 

Goose Lake.  There are about 448,000 acres in this VQO category on National Forest lands in 

the Analysis Area.   

� Modification (M) – Management activities may dominate the original landscape.  However, 

activities or vegetative and land form alteration must borrow from naturally established form, 

line, color, or texture so completely and at such a scale that its visual characteristics are those 

of natural occurrences within the surrounding area or character type.  Reducing form, line, 

color, and texture contrast to meet modification should be accomplished in the first year.  

Most of the Modoc National Forest lands have a VQO of Modification.  These tend to be 

areas not in close proximity to water bodies or recreation features.  There are about 1,400,000 

acres in this VQO category. 

� Maximum Modification (MM)  - Management activities of vegetative and land form 

alterations may dominate the characteristic landscape.  However, when viewed as 

background, the visual characteristics must be those of natural occurrences within the 
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surrounding area or character type. When viewed as foreground or middleground they may 

not appear to borrow from naturally established form, line, color or texture.  Alterations may 

also be out of scale or contain detail that is incongruent with natural occurrences as seen in 

foreground or middleground. Reducing form, line, color, and texture contrast to meet 

maximum modification should be accomplished within five years.  There are about 65,000 

acres of MM on National Forest lands in the Analysis Area.   

3.11.2 MODOC NATIONAL FOREST VISUALLY SIGNIFICANT RESOURCES 

Most of the Analysis Area is located in the Modoc Plateau ecological subregion.  This subregion 

is a combination of fault block mountains and ridges, interspersed with volcanoes, cinder cones, 

and lava flows. Vegetation is a mix of sagebrush and western juniper at lower elevations, and 

mixed conifer (Jeffrey Pine, White fir, Ponderosa pine) at higher elevations.  On the northwest 

portion of the Modoc National Forest there are mixed conifer stands interspersed with various 

volcanic features, and several areas offer high levels of visual variety including the Burnt Lava 

Flow Virgin Area, Glass Mountain, and Medicine Lake Glass Flow.  The North and South Forks 

of the Pit River meander across the Analysis Area and join near Alturas.  There are numerous 

small to very large reservoirs throughout the Analysis Area that provide visual variety, such as 

Medicine Lake, Clear Lake, and Big Sage Reservoir, all on National Forest lands.  On the eastern 

side of the Modoc National Forest, the Warner Mountains rise to about 9,800 feet and offer views 

of coniferous forests, aspen stands, rock outcrops, and numerous streams.  

Highways 299, 139, and 395 bisect FS and BLM lands in the Analysis Area and portions of 

each are designated as scenic byways.  The National Scenic Byways (NSB) program was 

established under the Intermodal Surface Transportation Efficiency Act of 1991, and reauthorized 

in 1998 under the Transportation Equity Act for the 21st Century.  Under the program, the U.S. 

Secretary of Transportation recognizes certain roads as National Scenic Byways or All-American 

Roads based on their archaeological, cultural, historic, natural, recreational, and scenic qualities.   

Lava Beds National Monument, administered by the National Park Service, offers 

outstanding opportunities to view cinder cones, lava flows, and lava tubes.  The monument is 

located in the northwest portion of the Analysis Area and has National Forest lands on three 

sides. 

3.11.3 BLM VISUAL RESOURCE MANAGEMENT SYSTEM 

The BLM uses a Visual Resource Management (VRM) system to inventory visual resources, to 

establish levels of management by assigning visual resource class objectives, and to evaluate 

visual impacts. The VRM system recognizes that areas vary in their scenic value and importance 

to the public, and that different levels of management are needed to protect areas with high value 

as compared to areas with low or no value.  Once areas are inventoried, and their public 
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importance (visual sensitivity) is determined, visual resource class objectives are assigned.  

Definitions of visual resource classes are provided below.   

� Class I: To preserve the existing character of the landscape.  The level of change to the 

characteristic landscape should be very low and must not attract attention  

� Class II: To retain the existing character of the landscape.  The level of change to the 

characteristic landscape should be low 

� Class III: To partially retain the existing character of the landscape.  The level of change to 

the characteristic landscape can be moderate.   

� Class IV: To provide for management activities which require major modification of the 

existing character of the landscape. The level of change to the characteristic landscape can be 

high. 

The BLM has assigned and mapped visual resource classes for the Alturas, Eagle Lake and 

Surprise Field Offices.  Figure 20 shows visual resource classes for the Alturas Field Office.  

North of Alturas, Highway 395 has a Class 2 visual resource objective on both sides of the 

highway. South of Alturas, Highway 395 has a Class 2 objective on the east side of the highway 

and Class 3 on the west side to the Tule Mountain Wilderness Study Area (WSA).  South of the 

Tule Mountain WSA, the visual resource objective is Class 4 on both sides of Highway 395.  All 

four WSAs have a visual resource objective of Class I.  For the Surprise Field Office, the 

majority of lands are classified as Class 3 or 4.  The South Warner Contiguous WSA is classified 

as Class 1. 

3.11.4 BLM VISUALLY SIGNIFICANT RESOURCES 

Table 29 displays VRM classes across all BLM lands in the Analysis Area.  The majority of the 

lands are in VRM class four, which allows for changes in the characteristic landscape that attract 

the attention of the viewer (BLM VRM manual 8410).  Class I which does not allow for changes 

that could attract the attention of a viewer consists of 460,085 acres.  About 60 percent of the 

BLM lands are found in the Class IV Objective.  A description of VRM classes by Field Office, 

as well as important scenic resources, is presented in the next section. 
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Table 29.  Area in VRM Classes on BLM lands in the Analysis Area. 

BLM Field Office 
Class I1 

(acres) 
Class II 
(acres) 

Class III 
(acres) 

Class IV 
(acres) 

Alturas 

Eagle Lake 

Surprise 

Totals 

56,648 

380,359 

183,581 

620,588 

157,177 

171,218 

313,902 

642,297 

104,006 

265,832 

164,884 

534,722 

185,214 

45,129 

143,853 

374,196 

1All WSAs will be Class I until ruled on by Congress. 

3.11.5 ALTURAS FIELD OFFICE VISUAL RESOURCES 

The results of the VRM inventory process performed for the Alturas Field Office lands are shown 

in Table 29. About 11 percent of the area is in Class I, and about 37 percent is in Class IV. About 

52 percent of the lands administered by the Alturas Field Office are in VRM Classes III and IV, 

suggesting they can tolerate some modifications to the characteristic landscape while still meeting 

visual management objectives. 

The visual landscapes in the Alturas Field Office area are varied and diverse; ranging from 

dense forests of white fir and pines, to open grasslands/sagebrush steppes, to deep volcanic 

canyons. Lava fields with oaks and redbud vegetation provide fall color in some areas and 

contain cinder cone landforms. Alturas Field Office lands include four WSAs composed 

primarily of volcanic features of cinder cones and plateaus.  These areas include geologic visual 

resources and riparian areas. In addition, these WSAs support dense juniper forests, mountain 

mahogany-covered slopes, and pine and white fir topped highlands.  A vista overlook west of Fall 

River Mills provides excellent views of the Winters Toll Road, the military road to Fort Crook, 

old Highway 299 (proclaimed as the Yellowstone Cutoff in 1929), and Pit River Falls.  However, 

large expanses of juniper have been removed from the landscape on private lands in recent years 

without considerations for visual or other resource values.  Many of these removal projects are 

visible from U.S. Highway 395, State Route 299, and local country roads—and often 

substantially alter the visual character of the landscape. 

3.11.6 EAGLE LAKE FIELD OFFICE VISUAL RESOURCES 

The results of the visual resource inventory performed for the RMP are shown in Table 29.  More 

than 40 percent of the area is in Class I, and only five percent is in Class IV.  Classes II and III 

account for 51 percent together. About 84 percent of the Eagle Lake Field Office is within the 

Analysis Area. 
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The Eagle Lake Field Office is located at the junction of three geographic provinces.  The 

more than two million acres of the Field Office are located where the northwestern edge of the 

Great Basin intersects the northern end of the Sierra Nevada Mountains and the southeastern side 

of the Cascade Range, with a subregion called the Modoc Plateau comprising much of the 

Cascade portion of the area. Throughout the Field Office area, vegetation is mostly high desert 

species dominated by shrubs and grasses. However, areas of pines and aspens are located at the 

higher elevations—mainly on the western side of the office’s jurisdiction. 

The most dominant Great Basin features of the Field Office area includes the expansive 

Honey Lake Valley; the Smoke Creek Desert on the eastern side of the Field Office jurisdiction; 

various small, shallow lakes that dry out in summer; and the expansive Madeline Plains, a 

Pleistocene lake bed now covered with shrubs and grasses.  Eagle Lake, a closed basin lake with 

no outlet—unlike other lakes in the area, contains a healthy fishery and is a major recreational 

attraction because of its high scenic quality and excellent Eagle Lake rainbow trout fishery.   

Above these valleys are numerous fault block ridges, conical volcanic mountains of various 

sizes and eroded calderas reaching up to the mid 7,500-foot elevation above base elevations of 

4,000 to 5,000 feet. Most rock is of volcanic origin; however, the Fort Sage Mountains in the 

southeast side of the Field Office are a striking mixture of lower slopes made up of rounded, 

granular, light-colored, decomposed granite with volcanic peaks rising up to the east nearly 8,000 

feet and over 4000 feet of vertical relief above the 4,000-foot base elevation of Honey Lake 

Valley. The Skedaddle Mountains are the most striking of the desert mountains, with deeply 

incised canyons and vertical cliff faces. Dry Valley Rim, with over 1,500 feet of vertical relief, is 

a striking escarpment that extends over 20 miles north to south.  The higher peaks of Shinn 

Mountain, Spanish Springs Peak, and Observation Peak ring the upper Smoke Creek watershed. 

Lower Smoke Creek cuts between Dry Valley Rim’s northern end and the steep slopes of Burro 

Mountain.  Twin Peaks and the Buffalo Creek canyons comprise the northeastern end of the 

jurisdiction and contain rugged canyons and desert mountains.  Antelope Mountain and Shaffer 

Mountain form the north side of the northwest end of Honey Lake Valley, where most of Lassen 

County’s population is located. 

Three stream courses on the eastern side of the Field Office area where perennial flows 

eventually empty into Great Basin desert lakes and playas that provide high visual interest.  The 

Susan River Canyon provides scenic interest as it cuts through the Sierra/Cascade interface, 

slicing through mostly volcanic rock but also exposing granite in some areas.  The Susan River 

flows year-round and sustains a rich riparian habitat, including thick cottonwood groves and 

many species of shrubs. The canyon also contains the historic Fernley and Lassen Railway grade, 

with 11 steel railroad bridges and two tunnels, now the route of the scenic Bizz Johnson National 

Recreation Trail. 

Willow Creek north of Belfast is a mixture of two very different canyon segments.  The 3.5 

miles of the upper canyon is a small, narrow, wooded canyon with scattered conifers and thick 

riparian vegetation located between Tunnison Mountain to the north and wooded hills to the 
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south. The three miles of lower canyon cuts through a flat volcanic tableland in a desert setting.  

Flows are low, but sufficient to sustain riparian growth—mostly grasses and some shrubs. 

Upper Smoke Creek is a small stream that originates from a spring and proceeds to gradually 

cut a shallow but deepening canyon in its 13-mile run to Smoke Creek Reservoir in the middle of 

its course. Below the private reservoir, the creek cuts between the Twin Peaks and Burro 

Mountain areas to the east and north of the creek—and the Cherry Mountain and Dry Valley Rim 

areas to the west and south of the creek—before spreading out on the Smoke Creek Desert Playa, 

where the creek dries up. After 100 years of overgrazing that heavily affected the vegetation 

along the creek, the riparian area is improving along the creek’s length.   

The National Historic Nobles Emigrant Trail passes through the lower canyon.  The largely 

undisturbed setting adds substantially to the historic context of experiencing the trail in this area.  

An historic military patrol route also passes along the volcanic tablelands adjacent to upper 

Smoke Creek.  The largely undisturbed setting here also adds substantially to the historic context 

of experiencing the trail in this area. 

The landscape is largely natural appearing, with most human-made features associated with 

the development around the Honey Lake Valley; along the Highway 395 corridor between Reno, 

Nevada and Susanville, California; and, to a far lesser extent, around smaller communities where 

residential properties and farming and ranching occur.  One 345-KV powerline with a high, 

rusted brown Corten steel “H” type double tower configuration extends along portions of 

Highway 395 between Alturas and Reno, with various segments also located away from the 

highway. Other smaller single wooden pole power lines and phone lines parallel Highway 395 

and portions of other state and county roads. 

Main highways considered as scenic corridors by Lassen County are Highways 36, 44, 139, 

and 395. These routes carry the most traffic through BLM lands, particularly Highways 395 and 

139. The highest traffic volume of any road through BLM land is on Highway 395.  Visual 

sensitivity is considered high along all of these roads because of high traffic volumes.  Lassen 

County Road A-1 around Eagle Lake is also considered a scenic highway by the county. 

Proposals for wind energy development in the Eagle Lake Field Office area provide the 

greatest potential to affect existing visual quality.  Construction of a second powerline parallel to 

the existing powerline would impact visual quality but would not be as significant if it followed 

the current line rather than along a new alignment. Proposals by cell phone tower installation 

companies to construct 200-foot tall cell phone towers at five- to seven-mile intervals along 

Highway 395 has the potential to significantly alter the current landscape experienced by 

Highway 395 travelers. 

3.11.7 SURPRISE FIELD OFFICE VISUAL RESOURCES 

The results of the visual resource inventory performed for the RMP are shown in Table 29.  

About 23 percent of the area is in Class I, and 18 percent is in Class IV.  Classes II and III 
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account for 59 percent together. About 66 percent of the Surprise Field Office is within the 

Analysis Area. 

The visual landscapes in the Surprise Field Office are varied and diverse, ranging from the 

Surprise Valley and the Warner Mountains to the west, to open grasslands/sagebrush basins, to 

forest-covered higher elevations. The Barrel Springs and Buckhorn Back-Country Byways and 

the National Historic Applegate-Lassen Emigrant Trail in the Field Office area rely on the visual 

setting as a key component of the recreation opportunity experience associated with these 

attractions. 

3.12 Recreation __________________________________ 

3.12.1 RECREATION OPPORTUNITY SPECTRUM 

The Recreation Opportunity Spectrum (ROS) is a tool that is used by resource managers in the FS 

and BLM to plan for and manage a range of recreation opportunities.  ROS responds to the 

fundamental concept that recreationists have diverse tastes and preferences; therefore, a diversity 

of opportunities should be provided. Managers provide for recreation opportunities by altering 

physical, social, and management attributes of settings where recreation activities occur.  Visitors 

select settings with the attributes that fit their individual interests.  While specific ROS categories 

vary by federal management agencies, all agencies employ the concept of identifying recreation 

opportunities along a spectrum from no development, little interaction with other visitors, and 

low on-site management presence to highly developed recreation facilities, high levels of 

interactions with other visitors, and a high level of on-site management.  ROS categories used in 

this discussion include primitive, semi-primitive non-motorized, semi-primitive motorized, 

roaded natural, rural, and urban. Descriptions of each of the ROS categories follow. 

� Primitive – The primitive ROS area is generally on a setting of at least 5,000 acres and three 

miles away from all roads and trails with motorized use (or has sufficient spatial or 

topographic characteristics to allow a sense of solitude).  Access is via non-motorized trails or 

cross country. The social setting provides for less than six parties encountered per day on 

trails, and less than three parties visible from campsites.  Typical activities include hiking, 

horseback riding, fishing, hunting, and camping.  Visitor capacity is 0.5 recreation visitor 

days (RVD)/acre/year.  There is a very high chance of solitude and an unmodified natural or 

natural-appearing environment. 

� Semiprimitive Nonmotorized – These areas include settings that are generally at least 2,500 

acres in size, and are between � and three miles from all roads, railroads, or trails with 

motorized use. The area is closed to motorized travel.  Access is via non-motorized trails or 

non-motorized primitive roads or cross-country.  Access roads have a maintenance level 1, 

the lowest possible rating.  There is a low contact frequency with other visitors.  The social 
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setting provides for 6-15 parties encountered per day on trails, and six or less parties visible 

from campsites.  Visitor capacity is 1.0 RVD/acre/year.  On-site management controls are 

present but subtle. Interpretation is through self-discovery with some use of maps, brochures, 

and guidebooks. Typical activities include hiking, horseback riding, fishing, hunting, and 

camping. 

� Semiprimitive Motorized – This ROS is characterized by a setting that allows motorized 

use, is generally at least 2,500 acres in size, and is at least � mile from roads or trails with 

motorized use.  Access is via roads maintained at level 1 or 2.  The social setting provides for 

low to moderate levels of contact with other visitors.  Visitor capacity is 1.5 RVDs/acre/year.  

On-site management controls are present but subtle.  Interpretation is through very limited 

on-site facilities along with use of maps, brochures, and guidebooks.  Typical activities 

include off-highway vehicle (OHV) touring, snowmobiling, hiking, cross-country skiing, 

canoeing, hunting, and fishing. 

� Roaded Natural – A setting in an area that is within � mile of roads and trails open to 

motorized use. Access is primarily via conventional motorized use on roads.  Contact 

frequency with other users may be low to moderate on trails and moderate to high on roads.  

The social setting provides for moderate to high frequency of contacts on roads and low to 

moderate frequency on trails away from roads.  Visitor capacity is 2.5 RVD’s/acre/year.  On-

site management controls are noticeable but harmonize with the natural environment.  

Typical activities include but are not limited to hiking, cross-country skiing, downhill skiing, 

power boating, snowmobiling, OHV touring, trailer camping, hunting, and fishing. 

� Rural – The setting is a natural environment substantially modified to the point that 

developments are dominant to the sensitive travel route observer.  The social setting provides 

for moderate to high visitor contact.  Visitor capacity is estimated at 75 RVDs/acre/year.  

Visitor controls and regulations are obvious and law enforcement is visible.  Interpretation 

may be through more complex wayside exhibits including small, lighted structures.  Typical 

activities or facilities include but are not limited to camping, fishing information center, 

convenience stores, resorts, marinas, and downhill ski areas.   

� Urban – The setting is an urbanized environment with dominant structures, traffic lights, and 

paved streets. Sights and sounds of people predominate.   

An ROS inventory was conducted on the Modoc National Forest in 1980 (USDA Forest 

Service 1991a, Appendix K) and specific FS ROS designations are summarized in Table 30.  

Roaded Natural ROS designation covers 61 percent of the Modoc National Forest.  Semi-

Primitive Non-Motorized is the next most common designation, covering 27 percent of their 

lands. The remaining lands are primarily Semi-Primitive Motorized, with only one percent 

designated as Rural.  No areas are designated as Primitive.   

Page 158 



 

 

 

  

   

 

 

   

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Table 30.  Recreation Opportunity Spectrum for Modoc National Forest and BLM Field Offices 

Designation 

Modoc  
National Forest 

(acres)1 

Alturas 
Field Office 

(acres) 

Eagle Lake 
Field Office 

(acres) 

Surprise 
Field Office  

(acres) 

Primitive 

Semi-Primitive Non-Motorized 

Semi-Primitive Motorized 

Backcountry2 

Roaded Natural 

Rural 

Total 

0 

446,686 

181,983 

NA 

1,009,179 

16,544 

1,654,392 

46,784 

64,972 

283,949 

NA 

107,340 

0 

503,045 

237,953 

NA 

NA 

675,335 

109,479 

0 

1,022,767 

0 

448,394 

636,820 

NA 

127,038 

6,952 

1,219,204 

1acres are estimated from information in Modoc National Forest LRMP 

2The Backcountry ROS designation was created by the Eagle Lake Field Office by combining the Semi-Primitive Non-
Motorized and the Semi-Primitive Motorized.  

ROS designations from the Final RMPs for the three BLM Field Offices (USDI Bureau of 

Land Management 2007a, 2007b and 2007c) are also shown on Table 30.  The largest allocation 

on the Alturas and Surprise Field Offices is the Semi-primitive Motorized, with 56 percent and 52 

percent, respectively of their lands in this designation.  The Alturas Field Office’s next largest 

designation is Roaded Natural, with 21 percent.  The Eagle Lake Field Office has the largest area 

in the Analysis Area designated as Primitive.  The Surprise Field Office has 37 percent of its area 

in the Semi-Primitive Non-Motorized category. Eagle Lake Field Office has a majority in the 

Backcountry class (66 percent). 

3.12.2 RECREATION ON MODOC NATIONAL FOREST LANDS 

3.12.2.1 Overview of Existing Activity Participation and Use Levels 

Major recreation activities in the Analysis Area include fishing, viewing natural features, driving 

for pleasure on roads, picnicking and other activities at day use areas, viewing wildlife, OHV 

travel, and hiking or walking (Table 31).  Fishing activities occur primarily along reservoirs.  

Viewing natural features and driving for pleasure on roads generally occurs on major travel routes 

such as Highways 139, the Modoc Volcanic Scenic Byway, Highway 299, the Volcanic Legacy 

Scenic Byway, and Highway 395. 
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Table 31.  Recreation Activity Participation and Primary Activity for the Modoc National Forest1 

Recreation Activity 
Percent 

participation2 

Percent who said it 
was their primary 

activity 

Fishing- all types 48 40 

Viewing natural features such as scenery, flowers, etc on NFS lands 75 35 

Driving for pleasure on roads 37 22 

General/other- relaxing, hanging out, escaping noise and heat, etc, 67 8 

 Camping in developed sites (family or group) 8 5 

Picnicking and family day gatherings in developed sites (family or group) 18 5 

Viewing wildlife, birds, fish, etc on NFS lands3 30 5 

Hunting- all types 2 2 

Backpacking, camping in unroaded areas 3 1 

Visiting historic and prehistoric sites/area 4 1 

Off-highway vehicle travel (4-wheelers, dirt bikes, etc) 12 1 

Hiking or walking 15 1 

Gathering mushrooms, berries, firewood, or other natural products 2 1 

Primitive camping 5 <1 

Resorts, cabins and other accommodations on FS managed lands 1 <1 

Visiting a nature center, nature trail or VIS 2 <1 

Nature Study 3 <1 

Snowmobile travel 1 <1 

Motorized water travel (boats, ski sleds, etc) 2 <1 

Other motorized land/air activities (plane, other) 0 <1 

Horseback riding 1 <1 

Bicycling, including mountain bikes 1 <1 

Non-motorized water travel (canoe, raft, etc.) 2 <1 

Downhill skiing or snowboarding 0 <1 

Cross-country skiing, snow shoeing 0 <1 

Other non-motorized activities (swimming, games and sports) 4 <1 

1Source: Modoc National Forest National Visitor Use Monitoring Results Report, August, 2001 

2multiple responses permitted, responses do not sum to 100 percent. 

3First version of survey form used October through March had these two viewing categories combined as viewing scenery 
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The Pacific Flyway, providing excellent opportunities to view waterfowl, crosses the Modoc 

National Forest. Waterfowl viewing occurs at the Modoc National Wildlife Refuge, and along 

other reservoirs and at wetlands on the Devils Garden Ranger District (USDA Forest Service 

2005).  OHV travel on the Forest is minor (Berner personal communication 2005).  There are no 

designated OHV staging areas, and only one route, the Modoc Backcountry Discovery Trail, is 

designated for OHV use.  There are hiking and walking trails throughout the Forest, but most of 

the trails are in the South Warner Wilderness.  There is an interpretive trail (Cedar Creek trail) 

located between Cedarville and Alturas off Highway 299, and the High Grade National 

Recreation Trail traverses a saddle on the west side of Mt. Vida.   

Deer hunting, traditionally a popular activity is currently widely dispersed, in part due to low 

deer herd numbers that have characterized the Analysis Area during the last decade.  As deer 

populations have declined, so have the number of deer hunting tags issued by California 

Department of Fish and Game. Some of the popular deer hunting areas on the Modoc National 

Forest have included Stone Coal Mountain, Knox Mountain, Boyd Hill, and Hunter’s Ridge 

(Landoski pers. comm. 2005). Deer hunting in the Stone Coal Mountain area may overlap with 

the Big Canyon inventoried roadless area. Hunting in the Knox Mountain area may overlap with 

the Knox Mountain inventoried roadless area.  Popular areas on BLM lands have included Bayley 

Reservoir and Nelson Corral Reservoir (Schmidt pers.  comm. 2005).  These two BLM areas do 

not correspond with any BLM wilderness study areas. 

Recreation use for the Modoc National Forest as a whole for calendar year 2000 was 

estimated at 146,155 national forest visits +/- 23.1 percent.  Use was lower than on the Lassen 

National Forest. There were an estimated 175,206 site visits, an average of 1.1 site visits per 

national forest visit. Included in the site visit estimate are 5,160 Wilderness visits.   

The study findings indicated most recreation use on the Modoc was local, day use, and that 

most visitors surveyed were satisfied with their national forest visitor experience for the trip 

during which they completed a survey.  Table 31 shows all activities that survey respondents 

indicated they had participated in, and their primary activities.  These included; viewing scenery 

(75 percent), general relaxation (67 percent), fishing (48 percent), driving for pleasure on roads 

(37 percent), and viewing wildlife (30 percent). 

Information on the types of areas people visit on the Modoc National Forest will help guide 

impact analysis so that highly visited areas can either be avoided or can have mitigation measures 

developed (i.e., avoid vegetation treatment actions during peak use times).  Table 32 summarizes 

visitor use of facilities and special areas. 
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Table 32.  Most Frequently Mentioned Categories for Visitor Use of Facilities and Specially 
 

Designated Areas, Modoc National Forest1
 
 

Facility/ Area Type 
Percent who said they used  

(national forest visits) 

Forest roads 

Picnic Area 

Boat launch 

Scenic byway 

Designated Wilderness 

Developed campground 

Hiking, biking, or horseback trails 

Swimming area 

Developed fishing site/ dock 

76 

34 

26 

19 

14 

14 

14 

13 

6 

1Source: Modoc National Forest National Visitor Use Monitoring Results Report, August, 2001 

The category “Forest roads“ received the highest proportion of responses (76 percent), 

followed by “picnic areas” (34 percent), followed by “boat launches” (26 percent). About one 

out of five survey respondents mentioned use of scenic byways.  One implication of the results is 

as juniper treatment projects are implemented more information will be needed about what 

“Forest roads” are popular for recreation use to avoid affecting recreation use along those roads.  

Another implication is that picnic areas, boat launches, and scenic byways are also relatively 

popular for recreation. Attention to potential impacts to these other important recreation areas 

will need to be considered when assessing effects of proposed juniper treatments.  

3.12.2.2 Prominent Recreation Features 

There are 36 designated recreation sites listed on the “Modoc Country” map, which is 

cooperatively produced by the BLM Alturas Field Office and the Modoc National Forest.  

Prominent recreation features on the Modoc National Forest include: 

� The California Backcountry Discovery Trail,  

� Highways 395, 299, and 139, of which portions are designated scenic byways.   

� The South Warner Wilderness 

� Volcanic Legacy Scenic Byway 

� The Emigrant Trails Scenic Byway 

� Modoc Volcanic Scenic Byway 
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� 19 Inventoried Roadless Areas 

The South Warner Wilderness, located about 15 miles southeast of Alturas, offers outstanding 

opportunities for solitary type recreation experiences.  This area received about 5,000 visits in 

2000, and about 80 percent of that reported use was equestrian, with the remainder being hiking 

or walking (Berner pers. comm. 2005). The Volcanic Legacy Scenic Byway is a 120-mile drive 

that traverses Tule Lake National Wildlife Refuge, Lava Beds National Monument, and portions 

of the Klamath, Shasta-Trinity, and Modoc National Forests.  The Emigrant Trails Scenic Byway 

route starts in the northeast corner of Modoc County on US Hwy 395 at New Pine Creek to 

Canby, California. At Canby, the route turns northwest along State Hwy 139 to Tulelake, where 

it connects with the existing Modoc Volcanic Scenic Byway, which is part of the Volcanic 

Legacy All American Road. 

The 19 inventoried roadless areas (IRA’s), total 201,600 acres. On the Modoc National 

Forest, IRA’s are divided into two types: areas where road construction or reconstruction is 

allowed, and areas where road construction or reconstruction is not allowed.  Both types of IRAs 

are distributed across the forest. There are no IRA’s on the Modoc National Forest that have been 

recommended for wilderness designation (Keller pers.  comm. 2005). The Mt.  Vida and Mt.  

Bidwell IRAs are within ten miles of recreation facilities such as Lily Lake and may receive 

intermittent, low recreation use.  The Knox Mountain and Big Canyon IRA’s may receive some 

hunting use. However, other than these areas it is likely there is very low or no recreation use in 

the other IRA’s on the Modoc National Forest.  However, there is hunting throughout these IRAs.  

Most of the IRAs do not have recreation facilities nearby or trails that allow access, and most of 

the IRAs are in rugged terrain. These IRAs are described individually in the Recreation 

Specialist Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007e). 

3.12.2.3 Other Recreation Opportunities 

The Cedar Creek Interpretive trail, which is readily accessible from Highway 299 is three miles in 

length, and offers opportunities to understand the vegetation zones on the Forest. Other areas that 

offer interpretive and viewing areas on the Modoc National Forest include: 

� Various fire lookouts � Glass Mountain 

� Devil’s Garden � High Grade Mining District 

� Doublehead � Medicine Lake Highlands 

� Dismal Swamp � Modoc War Fortifications 

� Fandango Pass 
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The forest is home to more than 300 wildlife species, and wildlife viewing has been identified as 

a frequently engaged in activity. A proposal is currently being developed for a birding trail.  

Popular wildlife viewing areas include: 

� Big Sage Reservoir � Big Valley Loop 

� Blue Lake � Antelope Prairie Loop 

� Fandango Pass and Valley � Doris Loop 

� Dismal Swamp � Beaver Creek Loop 

� Henski Reservoir 

Private, noncommercial firewood cutting is also viewed as a recreation activity on the forest.  

The Forest makes maps available of areas open or closed to firewood cutting.  Firewood permits 

for personal firewood cutting are required.  Permit sales for the last five years have ranged 

between 529 (Fiscal Year 2004) and 704 in Fiscal Year 2000.  

3.12.2.4 Planned Capital Improvements (Modoc National Forest) 

The Forest has a five-year recreation strategy plan (USDA Forest Service 2004b).  The plan 

describes strategic goals and objectives, and priority investments.  An OHV Route Designation 

process has started. A recreation Facilities Master Plan is also under development.  There are 

many existing facilities in need of upgrading. Redesign and reconstruction will also be considered 

at the Forest’s currently existing 36 developed recreation sites to accommodate larger group sizes 

and meet accessibility standards. 

3.12.3 RECREATION ON BLM LANDS 

3.12.3.1 Special Designations 

The BLM has several types of designations and regulatory requirements that help focus 

management on recreation activities that require special attention due to the high numbers of 

users and/or due to the potential to impact natural and cultural resources.  These designations and 

requirements are briefly described below. 

3.12.3.1.1 Off-Highway Vehicle Route Designation 

Off-highway vehicles (OHVs) include motorcycles, all-terrain vehicles (ATVs), and four-wheel 

drive vehicles.  BLM administered lands have been generally open to OHV use, however, under 

the Final RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) OHV use would 

be limited to designated or authorized roads and trails. Heritage or cultural resources, soil losses 

on trail systems, and fish and wildlife resources are monitored to determine if there are impacts 

from OHV use.  The current designations for OHV use areas on BLM-administered lands are as 

follows. 
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� Open areas – allow for all types of vehicle use, at all times, anywhere in the area. 

� Limited areas – are restricted at certain times, in certain areas, or to certain vehicle use.  

Examples include seasonal limitations, requirements to use only existing roads and trails, and 

requirements to use only designated roads and trails. 

� Closed areas – are areas where OHV use is prohibited. 

3.12.3.1.2 Special Recreation Management Areas 

Special Recreation Management Areas (SRMAs) are areas that warrant special management 

attention. In these areas, the mixture of resources and recreation activities related to those 

resources require focused management efforts in order to protect unique resources, provide for 

visitor safety, and resolve conflicts among users.  SRMAs also can provide facilities and 

interpretive services in support of visitor use to better meet visitor needs and enhance visitor 

understanding and enjoyment of an area. SRMAs are proposed for all three northern California 

BLM Field Offices.  The BLM-administered lands not designated as SRMAs are called extensive 

recreation management areas. 

3.12.3.1.3 Special Recreation Permits 

Special recreation permits are authorizations that allow for recreational use of the public lands 

and related waters.  They are issued as a means to manage visitor use, protect natural and cultural 

resources, provide for the health and safety of visitors, and provide a mechanism to accommodate 

commercial recreational uses.  These permits are required for the following types of uses: 

commercial competitive, organized groups/events, and individual or group use in special areas.  

Examples of events requiring special recreation permits include: motorcycle races, endurance 

horseback rides, and birddog trials. 

3.12.3.2 Prominent Recreation Features and Activities 

The BLM lands have less developed recreation sites compared to national forest lands in the 

Analysis Area.  The types of recreation activities that occur are similar to activities occurring on 

national forest lands. Major recreational activities on BLM lands in northeastern California 

include general sightseeing, driving for pleasure, scenery and wildlife viewing, hiking, 

backpacking, photography, hunting, fishing, camping, picnicking, rock hounding, cross-country 

skiing, horseback riding, mountain biking, OHV use, boating and other water sports at the larger 

reservoirs and lakes. However, a major difference between recreation on FS and BLM lands in 

the Analysis Area is there is less recreation use associated with water-based facilities on BLM 

lands, and generally more dispersed recreation uses. 

3.12.3.2.1 Recreation on Eagle Lake Field Office Lands  

On lands administered by the Eagle Lake Field Office there are three Special Recreation 

Management Areas (SMRA’s), including the Bizz Johnson Trail and Susan River, Eagle Lake, 

and Fort Sage (Table 33). The Bizz Johnson trail is 24.5 miles in length and follows an old 

railroad alignment. Eagle Lake supports fishing and water sports, while the Fort Sage SMRA is 
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primarily used for OHV recreation.  Table 34 shows that within the Eagle Lake Basin the 

majority of use is along the lake shoreline (13,525 visits). 

Table 33. Recreation Management Areas in the Eagle Lake Field Office Area1 

Recreation Management Area Acres 

Eagle Lake Basin (SRMA) 

Bizz Johnson Trail (SRMA) 

Fort Sage (SRMA) 

Extensive recreation management area  

Total 

34,320 

2,756 

28,494 

957,197 

1,022,767 

1Source: BLM draft RMP for Field Offices in northeastern California 

Table 34. Visits to Locations within the Eagle Lake Basin (1995–2003)1 

Location 

Fiscal Year2 

1995 1996 1997 1998 1999 2000 2001 2002 2003 

North Eagle Lake 2,488 1,470 2,206 2,754 2,293 1,974 2,033 1,748 3,418 

campground 

Rocky Point East 6,507 6,307 6,832 4,368 6,546 5,801 6,114 6,193 5,840 

Rocky Point West 720 995 1,310 610 1,726 1,672 2,283 1,186 1,045 

Highway 139 

Shoreline use 10,250 8,425 11,648 12,556 14,602 23,375 19,612 14,168 13,525 

areas 

Dispersed use 5,973 4,768 6,055 8,013 9,374 8,343 9,177 7,984 10,314 

areas 

Total Visits3 25,938 21,965 28,051 28,301 34,541 41,165 39,219 31,279 34,142 

1All use on BLM-administered land outside the designated use areas listed above.  Source: BLM draft RMP for Field 
 

Offices in northeastern California
 
 

2Fiscal year represents October 1 through September 30. 
 


3A visit is one person visiting an area for any portion of a single day. 
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The Skedaddle Mountains are popular for hiking because of the rugged and dramatic canyons 

and ridges, Dry Valley Rim has spectacular vistas across Smoke Creek Desert, and Twin Peaks 

offers a commanding view of surrounding lands.  The abandoned Modoc Line Railroad Grade, 

with 85 miles of track removed in 2003, has excellent potential for conversion to a rail trail.  

Lassen and Modoc Counties have passed resolutions of support for rails-to-trails conversion of 

the Modoc Line to preserve the linear ROW resource and to utilize the corridor for trail uses.  

Dirt roads afford many mountain biking opportunities, including loop rides.  Shaffer Mountain 

Summit Road offers a challenging ride, Burro Mountain Loop provides a good desert loop.  

Numerous other loops rides are also available on existing dirt roads.  However, there are few 

single-track trails currently on lands administered by the Eagle Lake Field Office. 

Hunting for a variety of upland game birds, rabbits, waterfowl, antelope and deer are the most 

widespread recreation activities that occur throughout the Eagle Lake Field Office area.  Most 

hunting begins in August and extends through fall, and into early winter for chukar and 

waterfowl. Hunting for dove and quail also occurs.  A short sage-grouse season (one weekend 

and a one-bird limit) continues to offer a highly sought after game bird hunting experience.  A 

small amount of waterfowl hunting occurs on small reservoirs and along rivers and creeks.  

Hunting for cottontail and jackrabbits is also popular.   

Big game species hunted are pronghorn antelope, mule deer, and black-tailed deer.  State 

wildlife agencies in both California and Nevada regulate deer and antelope hunting tags, and are 

regulated by quotas per hunting zone. Although demand is very high, hunter numbers are 

relatively low compared to other types of hunting.  Archery, rifle (regular season), and 

muzzleloader hunting seasons occur for antelope and deer. 

In California, the Eagle Lake Field Office contains most of two highly sought hunting zones: 

X5a (115 deer tags were issued out of 730 first-choice applications received in 2002) and X5b 

(160 deer tags were issued out of 2,567 first-choice applications received in 2002).  In Nevada, 

the Eagle Lake Field Office contains most of Zone 015 (50 deer tags were sold with a five to one 

chance of drawing a tag in 2000). 

Hunters have expressed concern that areas for non-motorized hunting opportunities are 

shrinking as more and more hunters use quads and technology increases the amount of terrain 

capable of being traversed by those vehicles. Support appears to be growing for designation of 

hunt areas where vehicle entry would be limited either seasonally during the hunt or year-round 

to provide core non-motorized areas for hunting and other non-motorized activities, such as 

hiking, horseback riding, and wildlife viewing. 

Recreational shooting is popular throughout the Eagle Lake Field Office Area.  Target 

shooting commonly occurs in Antelope Pit along Highway 139, approximately six miles north of 

Susanville; in a gravel pit near the mouth of Rice Canyon about six miles east of Susanville; 

along Byers Pass Road; and in various gravel pits and open areas around the perimeter of Honey 

Lake Valley.   
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Lake or reservoir fishing occurs in Eagle Lake and in area reservoirs.  Stream fishing from 

BLM-administered land occurs in the segment of Willow Creek through the Tunnison Mountain 

WSA and, to a limited extent, in Upper and Lower Smoke Creek. 

Camping using recreational vehicles (motor homes) in association with hunting, hiking, and 

sightseeing is popular throughout the Field Office area.  Campers concentrate where the hunting 

is good, or nearby where shade or water is available.  Popular camping locations are Ramhorn 

Springs Campground, and Upper Smoke Creek Basin, while Lower Smoke Creek Road, 

Buckhorn Road, Buffalo Ranch and North Fork Buffalo Creek Roads, Horse Lake Road, and East 

Skedaddle Roads provide camping areas for self-contained vehicles.  Other site-specific activities 

include petroglyph viewing at the Belfast Petroglyph site and at Upper Smoke Creek.   

3.12.3.3 Recreation on Surprise Field Office Lands 

One of the main recreation sites for the Surprise Field Office is Fee Reservoir, which has seven 

semi-primitive campsites, vault toilets, and no drinking water.  Also popular is the Surprise 

Valley/Barrel Springs backcountry byway, a 93-mile driving tour across BLM lands in California 

and Nevada. Other prominent recreation features for the Surprise Field Office include: 

� Buckhorn Backcountry Byway 

� High Rock Canyon 

� Stevens Camp 

3.12.3.4 Recreation on Alturas Field Office Lands 

The Alturas Field Office maintains a developed campground along the Pit River located near Fall 

River Mills, California.  The campground offers sites with tables and fire rings under large pine, 

ash and oak trees. Two primitive camping areas are located at Dry Creek Station, near Likely, 

California and Cinder Cone, south of Fall River Mills, California.   

Three mountain bike trails are managed by this Field Office including the Devils Garden, 

Likely Challenge, and Woodland Jurassic trails.  The trails offer opportunities for a variety of 

skill levels. Two designated national scenic byways bisect Alturas Field Office lands: portions of 

the Volcanic Legacy Scenic Byway, and the Emigrant Trails Scenic Byway.  Given the 

considerable means of access, dispersed recreation opportunities exist throughout the entire 

planning area. The National Historic Applegate and Lassen Emigrant Trails, as well as the 

Pacific Crest Trail, bisect the Alturas Field Office lands and provide opportunities for hiking.  

There are also two areas popular for cross-country skiing including the Nelson Corral High 

Country trails, and the Dead Horse loop area.  Neither of these areas have facilities.   

The Alturas Field Office also includes public lands in four highly sought after mule deer 

hunting zones: X5b (southeast of Madeline); X3b (Warner Mountains); X3a (Nelson Corral 

Reservoir/Likely Mountain); X2 (Devil’s Garden); and portions of western Zones X1 and X4.  

Demand for antelope and deer tags in these zones far exceeds the available supply.  Those hunters 

who draw a tag highly value their opportunity to hunt in these zones that extend into and, in some 
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cases, are entirely within the Alturas Field Office jurisdiction, as are the Likely Tables, which has 

the largest wintering population of antelope in California. 

Extensive wildlife viewing opportunities exist, in part due to the area’s proximity to the 

Lower Klamath and Tulelake National Wildlife Refuges, and large tracts of agricultural lands.  In 

addition, two locations are included in the California Wildlife Viewing Guide.  These include 

Kelly Reservoir, and Beaver Creek.  Wildlife attracts numerous visitors to designated viewing 

locations throughout the Field Office area.  Riparian corridors, such as Beaver Creek, are 

important for migratory, neotropical birds and other species dependent on riparian habitat. 

Recreational shooting is a popular activity on Alturas Field Office lands, two of the primary 

areas being Portuguese Flat and the Day Cinder Pit.  

3.12.4 WILDERNESS STUDY AREAS 

In 1976, Congress directed the BLM to inventory its lands for wilderness characteristics.  

Attributes that were used in the inventory were: 

� Generally appears to have been affected primarily by the forces of nature, with the imprint of 

man’s work substantially unnoticeable  

� Has at least five thousand acres of land or is of sufficient size as to make practicable its 

preservation and use in an unimpaired condition, 

� Have outstanding opportunities for solitude, or a primitive or unconfined type of recreation in 

at least part of the area. 

� May also contain ecological, geological, other features of scientific, scenic, or historical 

value. 

The BLM is required by Congress to manage each WSA consistent with the direction 

provided in Section 603(c) of FLMPA.  In general, BLM is required to maintain the wilderness 

characteristics of each WSA until Congress decides whether it should either be designated as 

wilderness or should be released for other purposes. 

While many activities are allowed within WSAs, some have specific restrictions.  For 

example, recreation vehicle use off existing travel routes and issuing new mineral leases, are not 

allowed.  New road construction is permitted to develop existing, valid mining claim, or if an 

existing right of way (for some other purpose) exists.  New, temporary road construction may be 

permitted for fire suppression activities.  However, generally new road construction for other 

forms of resource management is not encouraged (Brink pers.  comm.  2005).  Most primitive 

recreation activities are allowed and are encouraged.  Use levels for these WSA’s are probably 

very low, and of a similar magnitude as use of the South Warner Wilderness area.  The BLM has 

ten wilderness study areas in the Analysis Area, listed below and shown on Figure 22.   
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� Pit River Canyon WSA � Tunnison Mountain WSA 

� Tule Mountain WSA � Wall Canyon WSA 

� South Warner Contiguous WSA � Sheldon Contiguous WSA 

� Massacre Rim WSA � Lava WSA 

� Timbered Crater WSA 

� Portions of the Buffalo Hills, Twin Peaks and Five Springs WSAs are also in the Analysis 

area. 
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Chapter 4.  Environmental Consequences 

4.1 Introduction __________________________________ 
Chapter 4 discusses the impacts to the environment in terms of direct, indirect, and cumulative 

effects to each resource. These effects are defined in 40 CFR 1508.7 and 1508.8 and are 

described in the summaries below.  In addition, a general description of the activities that affect 

each resource or issue is included. 

The effects presented in this chapter are based upon the programmatic Sage Steppe 

Ecosystem Restoration Strategy. No specific projects would be implemented as a result of this 

decision. Site-specific decisions to implement this Restoration Strategy would require additional 

NEPA compliance, with site-specific restoration projects identified and effects of those projects 

disclosed. Therefore, the effects presented here do not contain site-specific analysis. 

4.1.1 DIRECT AND INDIRECT EFFECTS 

Direct effects are defined as effects caused by the action and occurring at the same time and 

place. Indirect effects are defined as effects caused by the action but occurring later in time or 

further removed in distance.  The restoration activities that would be completed by the FS and 

BLM would potentially generate direct and indirect effects and are described in Chapter 2 

(Section 2.3 Alternatives Considered in Detail), presented in Table 5. 

4.1.2 CUMULATIVE EFFECTS 

Cumulative effects result from the incremental impact of the action when added to other past, 

present, and reasonably foreseeable actions. These actions are separate from, and not included in, 

the proposed activities that result in direct and indirect effects.  Actions that are included in the 

cumulative effects analysis varies by resource area because of differing areas of influence both in 

time and space for different resources. The past, present, and reasonably foreseeable actions that 

are considered in the analysis for each resource vary depending upon if they have been judged to 

have an effect on the outcome of the analysis. The ongoing and future activities that are planned 

or known in the Analysis Area are described below. 

There are several ongoing or foreseeable future sage steppe restoration projects within or near 

the Analysis Area that are proposed or anticipated by other federal agencies, and private 

landowners (Tables 34 and 35). The need to include these actions in the individual resource 

analysis is dependent on the cumulative effects area and duration of effects for each resource.  

The landowners or managers that are responsible for these actions include other federal agencies, 

including the National Park Service and the Bureau of Reclamation, private landowners, and 
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Native American Tribes. Native Tribes currently have approximately 500 acres of restoration 

treatments planned. 

Table 35.  Acres of Other Federal Agency Restoration Treatments by Alternative 

Alt.  A Alt.  B Alt.  C Alt.  D Alt.  E 

Mechanical Restoration2 

Dense Juniper Areas 

Less Dense Juniper Areas 

Isolated Juniper Areas 

Total Mechanical 

0 

0 

0 

0 

400 

0 

200 

600 

400 

0 

200 

600 

400 

7,300 

200 

7,900 

400 

7,300 

200 

7,900 

Fire Use2 

Inside Wildland Urban Interface 
(WUI) 

Inside WUI deferred 

Outside WUI 

Outside WUI deferred 

Total Fire Use 

0 

0 

0 

0 

0 

1,300 

0 

32,300 

0 

33,600 

1,300 

0 

31,500 

800 

33,600 

1,100 

0 

24,600 

500 

26,200 

1,100 

0 

24,600 

500 

26,200 

Total Treatment Acres 0 34,200 34,200 34,100 34,100 

1Mechanical Restoration areas have the following characteristics

 <30% slope 
Dense juniper areas have >20% canopy closure and are <1 mile from existing roads 
Less dense juniper areas have 6-20% canopy closure and are <1 mile from existing roads 
Isolated juniper areas have >20% canopy closure and are greater than 1 mile from existing roads 

2Prescribed fire Restoration areas have the following characteristics

 <20% juniper canopy closure 
 
Deferred – special wildlife areas that are deferred from prescribed fire for the first 20 years
 
 

There are several ongoing or foreseeable types of future actions in the Analysis Area that are 

not specifically designed for sage steppe ecosystem restoration but may contribute to cumulative 

effects. These include livestock grazing, road construction and use, firewood gathering and forest 

management throughout the Analysis Area.  These actions will be briefly introduced below and 

will be discussed under the cumulative effect sections in this chapter where applicable.  

The FS and BLM will manage livestock grazing to achieve restoration objectives (Section 4.4 

Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management Practices) 

and compliance with existing standards and guidelines that would determine the timing, duration, 

and intensity of grazing. 
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Table 36.  Acres of Private Lands Restoration Treatments by Alternative 

Alt.  A Alts.  B & C Alts.  D & E 

Mechanical Restoration1 

Dense Juniper Areas 

Less Dense Juniper Areas 

Isolated Juniper Areas 

Total Mechanical 

128,900 

345,800 

11,500 

486,200 

128,900 

345,800 

11,500 

486,200 

128,900 

345,800 

11,500 

486,200 

Fire Use2, 3 

Inside Wildland Urban Interface 
(WUI) 

Outside WUI 

Total Fire Use 

0 

0 

0 

47,800 

8,500 

56,300 

42,800 

6,500 

49,300 

Total Treatment Acres 486,200 542,500 535,500 

1Mechanical Restoration areas have the following characteristics

 <30% slope 
Dense juniper areas have >20% canopy closure and are <1 mile from existing roads 
Less dense juniper areas have 6-20% canopy closure and are <1 mile from existing roads 
Isolated juniper areas have >20% canopy closure and are greater than 1 mile from existing roads 

2Prescribed fire Restoration areas have the following characteristics

 <20% juniper canopy closure 
 
Deferred – special wildlife areas that are deferred from prescribed fire for the first 20 years
 
 

3Within � mile from FS and BLM WUIs for prescribed fire 

New permanent roads are unlikely to be constructed by the FS or BLM, because there are no 

current projects under planning or implementation that would require construction of new 

permanent roads.  The use of temporary roads would occur on FS and BLM managed lands for 

sage steppe restoration. These roads would involve minimal ground disturbance and would be 

reclaimed following use (one to three years).  Decommissioning of existing permanent roads 

would also occur on federal lands where appropriate.  Some new permanent and temporary roads 

may be constructed on private lands. 

Firewood gathering would occur at various locations in the Focus Area and would likely 

remove mature juniper trees in those areas. Firewood gathering would also increase fine fuels 

and ground cover because the slash is left on site.  Cutting of old growth juniper is prohibited 

under current FS and BLM firewood permits. 

Forest management, primarily by the FS, is expected to continue at its current level but would 

be outside of the Focus Area. Some resources could have cumulative effects due to forest 

management. 
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4.2 Vegetation ___________________________________ 
The intent of the Purpose and Need for this Restoration Strategy is ecological restoration: to 

restore the vegetation structure and composition, and ecological functioning of sage steppe 

ecosystem in northeast California and northwest Nevada.  Therefore, the vegetation section 

covers the resource components that are essential to this project.  The vegetation section provides 

the basis for other resource analyses that are based upon the changes in vegetation that are 

presented in this section. 

4.2.1 SAGE STEPPE ECOSYSTEM MOSAIC 

The density of Western juniper in the Focus Area has increased an average of more than three 

times from 1946 to 1998 (Appendix B).  Increases in the density of Western juniper over the last 

150 years have been documented by many scientific studies (Miller and Wigand 1994, Knapp et 

al. 2001, Miller and Tausch 2001).  In a recent study of Western juniper in southeastern Oregon 

and southwestern Idaho, Johnson (2005) found that about 95% of western juniper trees have been 

established since 1850. The density of Western juniper in the Focus Area is part of the expansion 

of juniper woodlands throughout the Intermountain west (Burkhardt and Tisdale 1976; Coppedge 

et al. 2001; Cottam and Stewart 1940; Gedney et al. 1999; Miller and Rose 1995, 1999; O’Brien 

and Woudenberg 1999; Soulé and Knapp 1999; Soulé et al. 2004). These studies and others have 

concluded that the increases in the density of Western juniper were primarily due to the 

combination of the following two factors: 

� Severe domestic livestock grazing from the late 1800s to the 1930s (Section 3.3.1 Historic 

Rangeland Use) 

� Modification of the fire regime from more frequent fires of varying intensities to less frequent 

larger, intense fires (Section 3.2.5.2 Disturbance Regimes from Mid-1800s to Present and 

Section 3.4.1 Wildfire) 

The Sage Steppe Ecosystem Restoration Strategy has the purpose of restoring the landscape 

to a sage steppe ecosystem that functions similarly to the pre-1870s landscape mosaic, including 

similar vegetation mosaics and species composition.  The pre-1870s landscape mosaic was a 

constantly changing mosaic of grasses, different stages of sagebrush with scattered juniper trees, 

and some dense juniper woodlands.  Frequent fires of varying intensities were the key disturbance 

factor that maintained that mosaic in the sage steppe ecosystem.  An ecological analysis was 

completed that provides an estimate of the desired dense juniper woodland component for the 

sage steppe ecosystem to approximate the pre-1870s landscape mosaic.  That analysis (Appendix 

B) estimates that approximately 75,300 acres of dense juniper on FS and BLM lands within the 

Focus Area would approximate the pre-1870s landscape mosaic.  Dense juniper stands currently 

occupy approximately 433,300 acres in the Focus Area (Table 11).  The less dense (6-20 percent 

canopy cover) juniper stands also occupy a larger area than pre-1870s landscape mosaic.  The 
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ecological analysis results show that the less dense juniper stands increased in area by 31 percent 

between 1946 and 1998 (Appendix B). The less dense juniper stands currently occupy 

approximately 900,000 acres in the Focus Area (Table 11), while the pre-1870s landscape mosaic 

would have contained less than 600,000 acres. 

There are important resource concerns regarding the increase in juniper density.  These 

concerns include: increased soil erosion due to lack of ground cover; decreased species diversity 

due to reduced amount of sagebrush, grasses and forbs with corresponding reductions in wildlife 

habitat suitability; reduction in low intensity fires which sustained the sage steppe ecosystem; and 

increased potential for severe fires which can cause greater habitat loss and soil damage than low 

intensity fires. 

4.2.1.1 Methodology 

The primary measurements of progress towards satisfying the Purpose and Need are the amount 

and rate of restoration activity, and the amount of area where juniper density has been reduced to 

its pre-1870s landscape mosaic function within the sage steppe ecosystem.  The changes in the 

sage steppe ecosystem composition will be analyzed by evaluating changes in area (acres) of 

dense juniper, and the rate of restoration. 

4.2.1.2 Effects Common to All Alternatives 

All restoration activities are subject to current management policies and guidelines regarding 

livestock grazing. These policies and guidelines have been shown to be effective at improving 

range condition by insuring proper season, timing and duration of grazing based upon site-

specific conditions. In the Analysis Area, livestock commonly utilize juniper trees for shade, and 

where they seek shade, there can be a decrease in herbaceous vegetation and an increase in soil 

disturbance. During site specific project planning non-old growth juniper distribution would be 

designed so that following sage steppe restoration treatments, livestock are not attracted to 

riparian, aspen or old growth juniper stands to meet their shade requirements. 

4.2.1.3 Alternative A (Current Management) 

4.2.1.3.1 Direct and Indirect Effects 

Alternative A would reduce the amount of dense juniper on FS and BLM managed lands in the 

Focus Area by 56,500 acres over a period of 50 years (Table 4 and Figure 23), leaving 376,800 

acres of dense juniper remaining in the Focus Area.  The pre-1870s landscape mosaic on FS and 

BLM land is estimated to have contained 75,300 acres of dense juniper stands in the Focus Area 

(Section 4.2 Vegetation). Therefore, the sage steppe ecosystem under Alternative A would have 

about 300,000 acres of dense juniper more than the pre-1870s landscape mosaic.  Alternative A 

would leave the majority of the existing dense juniper and therefore would make little progress 

towards restoring the pre-1870s landscape mosaic. 

The restored areas would be changed from sage steppe areas with greater than six percent 

juniper to grassland and sagebrush dominated sage steppe areas.  The 56,000 acres that would be 
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mechanically or hand treated would be restored to sagebrush in the short-term (5-10 years) where 

sagebrush is an existing component of those stands.  The 56,000 acres restored to sagebrush 

would be added to the nearly 1.9 million acres of existing sagebrush (Table 10).  The 193,500 

acres that would be restored by fire use would be converted from less dense juniper/sagebrush to 

mostly grasslands.  In the long-term (>20 years) sagebrush will reestablish in these areas.  Natural 

or prescribed fires would burn over the landscape and move juniper woodlands and sagebrush 

areas back to grasslands as natural disturbance regimes become more established. 

Natural seeding and reestablishment of sagebrush would likely take more than 20 years 

(Nelle et al. 2000) for most restoration sites following fire.  Grasses and forbs would resprout or 

reproduce from seed and would likely dominate the site in the first two decades following 

treatment (EOARC 2007). Therefore, the restored areas would be comprised of mostly 

grasslands (78 percent) compared to sagebrush (22 percent).  After the second decade, the sage 

steppe grasslands would have sagebrush established.  The percentage of sagebrush cover and age 

class in the restored areas would continue to increase after the second decade.   

The number of years required to complete restoration of the Focus Area is used to display 

how effective this alternative would be at restoring the sage steppe ecosystem. The time required 

to restore the Focus Area for Alternative A is 250 years, the most of all alternatives (Table 37).  

4.2.1.3.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, firewood 

gathering and forest management throughout the Analysis Area.   

Livestock grazing has changed fire regimes throughout the Focus Area through the reduction 

of fine fuels (Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). Grazing could 

reduce the success of the restoration by not allowing native plants to become established, 

trampling new seedlings, etc.  The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing.  There are two principle reasons 

that rest from livestock grazing would be necessary to achieve sage steppe ecosystem restoration 

goals: reestablishment of sage steppe vegetation, including the prevention of non-native weed 

species; and creating adequate understory for fire use.  The first and foremost need for rest from 

grazing is to ensure that newly established grass and forb species can become vigorous with 

adequate crown and root structure.  Increased densities and ground cover of native grasses and 

forbs will minimize any occurrence of cheatgrass and other invasive non-natives (EORAC 2007).  

Rest will be required following any treatment until site-specific objectives have been met.  In this 

ecosystem, experience and the science suggest this to be a minimum of two growing seasons.  

Rest for longer periods may be required in situations where specific site conditions, or monitoring 

indicate a longer period of rest is necessary to achieve site-specific restoration objectives.   
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When livestock grazing is returned to the restored sage steppe sites there are some potential 

cumulative effects. Existing standards and guidelines require the assessment of site conditions 

and establishment of goals that may require variable utilization rates depending on the conditions 

of sites. These standards and guidelines require monitoring for plant vigor, natural reseeding, 

perennial expansion, and litter that would manage the livestock grazing to achieve restoration 

objectives. Livestock grazing would be managed to maintain an upward trend in restoration areas 

to achieve the sage steppe restoration objectives. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments. Cutting of old growth juniper is prohibited under current FS and BLM firewood 

permits. The restoration areas may be closed to firewood cutting following restoration treatments, 

or other measures implemented to retain old growth juniper (see 2.4.5 Old Growth Juniper). 

Forest management will occur outside of the Focus Area and will therefore not have an effect 

on vegetation within the Focus Area.  Within the sage steppe ecosystem there are inclusions of 

Eastside pine. Eastside pines would be treated to restore the resiliency of those ecosystem to 

catastrophic wildfire. Those management actions would be directed at ecosystem restoration and 

would be a positive cumulative effect on the sage steppe ecosystem.  

The cumulative effects of Alternative A include an additional 486,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 730,000 acres.  Dense western juniper would 

occupy substantially more than pre-1870s landscape mosaic within the Focus Area (Appendix B).  

The result would be that the cumulative effect of Alternative A would be to restore portions of the 

Focus Area to the pre-1870s landscape mosaic. However, most of the Focus Area would remain 

similar to its current condition, with increasing juniper density and decreasing sagebrush and 

grass. 

4.2.1.4 Alternative B (Proposed Action) 

4.2.1.4.1 Direct and Indirect Effects 

Alternative B would reduce the amount of dense juniper on FS and BLM managed lands in the 

Focus Area by 282,500 acres over a period of 40 years (Figure 23), leaving 150,800 acres of 

dense juniper remaining in the Focus Area. The pre-1870s landscape mosaic on FS and BLM 

land is estimated to have contained 75,300 acres of dense juniper stands in the Focus Area 

(Section 4.2. Vegetation). Therefore, the sage steppe ecosystem under Alternative B would have 

about 75,000 acres of dense juniper more than the pre-1870s landscape mosaic.  Alternative B 

would make substantial progress towards restoring the pre-1870s landscape mosaic by removing 

282,500 acres of the existing dense juniper (Table 4). 
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The restored areas would be changed from sage steppe areas with greater than six percent 

juniper to grassland and sagebrush dominated sage steppe areas.  The 282,500 acres that would be 

mechanically or hand treated (Table 5) would be restored to sagebrush in the short-term (5-10 

years) where sagebrush is an existing component of those stands.  The 282,500 acres restored to 

sagebrush would be added to the nearly 1.9 million acres of existing sagebrush (Table 10).  The 

971,000 acres that would be restored by fire use would be converted from less dense 

juniper/sagebrush to mostly grasslands.  In the long-term (>20 years) sagebrush will reestablish in 

these areas. Natural or prescribed fires would burn over the landscape and move juniper 

woodlands and sagebrush areas back to grasslands as natural disturbance regimes become more 

established. 

Natural seeding and reestablishment of sagebrush would likely take more than 20 years 

(Nelle et al. 2000) for most restoration sites following fire.  Grasses and forbs would resprout or 

reproduce from seed and would likely dominate the site in the first two decades following 

treatment (EOARC 2007). Therefore, the restored areas would be comprised of mostly 

grasslands (78 percent) compared to sagebrush (22 percent).  After the second decade, the sage 

steppe grasslands would have sagebrush established.  The percentage of sagebrush cover and age 

class in the restored areas would continue to increase after the second decade.   

The number of years required to complete restoration of the Focus Area is used to display 

how effective this alternative would be at restoring the sage steppe ecosystem. The time required 

to restore the Focus Area for Alternative B is 40 years, the same as Alternative D, less than 

Alternatives A, C and J and more than Alternative E (Table 37).  

4.2.1.4.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, firewood 

gathering and forest management throughout the Analysis Area.   

Livestock grazing has changed fire regimes throughout the Focus Area through the reduction 

of fine fuels (Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and 

BLM will manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock 

Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management Practices) and 

compliance with existing standards and guidelines that would determine the timing, duration, and 

intensity of grazing. There are two principle reasons that rest from livestock grazing would be 

necessary to achieve sage steppe ecosystem restoration goals: reestablishment of sage steppe 

vegetation, including the prevention of non-native weed species; and creating adequate 

understory for fire use. The first and foremost need for rest from grazing is to ensure that newly 

established grass and forb species can become vigorous with adequate crown and root structure.  

Increased densities and ground cover of native grasses and forbs will minimize any occurrence of 

cheatgrass and other invasive non-natives (EORAC 2007).  Rest will be required following any 

treatment until site-specific objectives have been met.  In this ecosystem, experience and the 

science suggest this to be a minimum of two growing seasons.  Rest for longer periods may be 
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required in situations where specific site conditions, or monitoring indicate a longer period of rest 

is necessary to achieve site-specific restoration objectives.   

When livestock grazing is returned to the restored sage steppe sites there are some potential 

cumulative effects. Existing standards and guidelines require the assessment of site conditions 

and establishment of goals that may require variable utilization rates depending on the conditions 

of sites. These standards and guidelines require monitoring for plant vigor, natural reseeding, 

perennial expansion, and litter that would manage the livestock grazing to achieve restoration 

objectives. Livestock grazing would be managed to maintain an upward trend in restoration areas 

to achieve the sage steppe restoration objectives. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments. Cutting of old growth juniper is prohibited under current FS and BLM firewood 

permits. The restoration areas may be closed to firewood cutting following restoration treatments, 

or other measures implemented to retain old growth juniper (see 2.4.5 Old Growth Juniper). 

Forest management will occur outside of the Focus Area and will therefore not have an effect 

on vegetation within the Focus Area.  Within the sage steppe ecosystem there are inclusions of 

Eastside pine. Eastside pines would be treated to restore the resiliency of those ecosystem to 

catastrophic wildfire. Those management actions would be directed at ecosystem restoration and 

would be a positive cumulative effect on the sage steppe ecosystem.  

The cumulative effects of Alternative B include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  Dense western juniper stands 

would occupy more area than pre-1870s landscape mosaic within the Focus Area (Appendix B) 

however the ecosystem would begin to function more similar to the pre-1870s landscape mosaic.  

The result would be that the cumulative effect of Alternative B would be to restore more than 1.8 

million acres of the Focus Area to the pre-1870s landscape mosaic.   

4.2.1.5 Alternative C 

4.2.1.5.1 Direct and Indirect Effects 

Alternative C would reduce the amount of dense juniper on FS and BLM managed lands in the 

Focus Area by 282,500 acres over a period of 50 years (Figure 23), leaving 150,800 acres of 

dense juniper remaining in the Focus Area. The pre-1870s landscape mosaic on FS and BLM 

land is estimated to have contained 75,300 acres of dense juniper stands in the Focus Area 

(Section 4.2 Vegetation). Therefore, the sage steppe ecosystem under Alternative C would have 

about 75,000 acres of dense juniper more than the pre-1870s landscape mosaic.  Alternative C 

would make substantial progress towards restoring the pre-1870s landscape mosaic by removing 
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282,500 acres of the existing dense juniper (Table 4).  The main differences between Alternatives 

B and C would be the lower rate of restoration due to deferring fire use treatments in special 

wildlife areas for the first 20 years, and the use of the Monitoring and Adjustment Approach to 

reduce the risk of uncertainty of treatment results for Alternative C.  The restoration for this 

alternative would be accomplished over 50 years rather than the 40 years of the Proposed Action.  

Therefore, the reduction in the juniper woodlands would be more gradual. 

The restored areas would be changed from sage steppe areas with greater than six percent 

juniper to grassland and sagebrush dominated sage steppe areas.  The 282,500 acres that would be 

mechanically or hand treated (Table 5) would be restored to sagebrush in the short-term (5-10 

years) where sagebrush is an existing component of those stands.  The 282,500 acres restored to 

sagebrush would be added to the nearly 1.9 million acres of existing sagebrush (Table 10).  The 

971,000 acres that would be restored by fire use would be converted from less dense 

juniper/sagebrush to mostly grasslands.  In the long-term (>20 years) sagebrush will reestablish in 

these areas. Natural or prescribed fires would burn over the landscape and move juniper 

woodlands and sagebrush areas back to grasslands as natural disturbance regimes become more 

established. 

Natural seeding and reestablishment of sagebrush would likely take more than 20 years 

(Nelle et al. 2000) for most restoration sites following fire.  Grasses and forbs would resprout or 

reproduce from seed and would likely dominate the site in the first two decades following 

treatment (EOARC 2007). Therefore, the restored areas would be comprised of mostly 

grasslands (78 percent) compared to sagebrush (22 percent).  After the second decade, the sage 

steppe grasslands would have sagebrush established.  The percentage of sagebrush cover and age 

class in the restored areas would continue to increase after the second decade.   

The number of years required to complete restoration of the Focus Area is used to display 

how effective this alternative would be at restoring the sage steppe ecosystem. The time required 

to restore the Focus Area for Alternative C is 50 years, less than Alternative A but more than all 

other alternatives (Table 37).  

4.2.1.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, firewood 

gathering and forest management throughout the Analysis Area.  Livestock grazing has changed 

fire regimes throughout the Focus Area through the reduction of fine fuels (Section 3.2.5 

Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will manage livestock 

grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) using rest periods 

(Section 2.4.3 Livestock Grazing Management Practices) and compliance with existing standards 

and guidelines that would determine the timing, duration, and intensity of grazing.  There are two 

principle reasons that rest from livestock grazing would be necessary to achieve sage steppe 

ecosystem restoration goals: reestablishment of sage steppe vegetation, including the prevention 

of non-native weed species; and creating adequate understory for fire use.  The first and foremost 
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need for rest from grazing is to ensure that newly established grass and forb species can become 

vigorous with adequate crown and root structure.  Increased densities and ground cover of native 

grasses and forbs will minimize any occurrence of cheatgrass and other invasive non-natives 

(EORAC 2007).  Rest will be required following any treatment until site-specific objectives have 

been met. In this ecosystem, experience and the science suggest this to be a minimum of two 

growing seasons. Rest for longer periods may be required in situations where specific site 

conditions, or monitoring indicate a longer period of rest is necessary to achieve site-specific 

restoration objectives. 

When livestock grazing is returned to the restored sage steppe sites there are some potential 

cumulative effects. Existing standards and guidelines require the assessment of site conditions 

and establishment of goals that may require variable utilization rates depending on the conditions 

of sites. These standards and guidelines require monitoring for plant vigor, natural reseeding, 

perennial expansion, and litter that would manage the livestock grazing to achieve restoration 

objectives. Livestock grazing would be managed to maintain an upward trend in restoration areas 

to achieve the sage steppe restoration objectives. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments. Cutting of old growth juniper is prohibited under current FS and BLM firewood 

permits. The restoration areas may be closed to firewood cutting following restoration treatments, 

or other measures implemented to retain old growth juniper (see 2.4.5 Old Growth Juniper). 

Forest management will occur outside of the Focus Area and will therefore not have an effect 

on vegetation within the Focus Area.  Within the sage steppe ecosystem there are inclusions of 

Eastside pine. Eastside pines would be treated to restore the resiliency of those ecosystem to 

catastrophic wildfire. Those management actions would be directed at ecosystem restoration and 

would be a positive cumulative effect on the sage steppe ecosystem.  

The cumulative effects of Alternative C include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  Dense western juniper stands 

would occupy more area than pre-1870s landscape mosaic within the Focus Area (Appendix B) 

however the ecosystem would begin to function more similar to the pre-1870s landscape mosaic.  

The result would be that the cumulative effect of Alternative C would be to restore more than 1.8 

million acres of the Focus Area to the pre-1870s landscape mosaic.   
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4.2.1.6 Alternative D 

4.2.1.6.1 Direct and Indirect Effects 

Alternative D would reduce the amount of dense juniper on FS and BLM managed lands in the 

Focus Area by 282,500 acres over a period of 40 years (Figure 23), leaving 150,800 acres of 

dense juniper remaining in the Focus Area. The pre-1870s landscape mosaic on FS and BLM 

land is estimated to have contained 75,300 acres of dense juniper stands in the Focus Area 

(Section 4.2 Vegetation). Therefore, the sage steppe ecosystem under Alternative D would have 

about 75,000 acres of dense juniper more than the pre-1870s landscape mosaic. Alternative D 

would make substantial progress towards restoring the pre-1870s landscape mosaic by removing 

282,500 acres of the existing dense juniper (Table 4).  The effects of Alternative D on the 

reduction of dense juniper would be essentially the same as Alternative B, because the treatment 

type and rate would be the same in dense juniper. 

The 555,100 acres restored to sagebrush would be added to the nearly 1.9 million acres of 

existing sagebrush (Table 10). The 697,200 acres that would be restored by fire use would be 

converted from less dense juniper/sagebrush to mostly grasslands.  In the long-term (>20 years) 

sagebrush will reestablish in these areas.  Natural or prescribed fires would burn over the 

landscape and move juniper woodlands and sagebrush areas back to grasslands as natural 

disturbance regimes become more established. 

The restored areas would be changed from sage steppe areas with greater than six percent 

juniper to grassland and sagebrush dominated sage steppe areas.  The 555,100 acres that would be 

mechanically or hand treated (Table 5) would be restored to sagebrush in the short-term (5-10 

years) where sagebrush is an existing component of those stands.  The 555,100 acres restored to 

sagebrush would be added to the nearly 1.9 million acres of existing sagebrush (Table 10).  The 

697,200 acres that would be restored by fire use would be converted from less dense 

juniper/sagebrush to mostly grasslands.  In the long-term (>20 years) sagebrush will reestablish in 

these areas. Natural or prescribed fires would burn over the landscape and move juniper 

woodlands and sagebrush areas back to grasslands as natural disturbance regimes become more 

established. 

Natural seeding and reestablishment of sagebrush would likely take more than 20 years 

(Nelle et al. 2000) for most restoration sites following fire.  Grasses and forbs would resprout or 

reproduce from seed and would likely dominate the site in the first two decades following 

treatment (EOARC 2007).  After the second decade, the sage steppe grasslands would have 

sagebrush established. The percentage of sagebrush cover and age class in the restored areas 

would continue to increase after the second decade.  Alternative D would have higher proportion 

of mechanical treatment than Alternatives B and C.  Therefore, Alternative D would result in 

larger areas of sagebrush and smaller areas of grasslands as compared to Alternatives B and C.  

The number of years required to complete restoration of the Focus Area is used to display 

how effective this alternative would be at restoring the sage steppe ecosystem. The time required 
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to restore the Focus Area for Alternative D is 40 years, the same as Alternative B, less than 

Alternatives A, C and J and more than Alternative E (Table 37).  

4.2.1.6.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, firewood 

gathering and forest management throughout the Analysis Area.  Livestock grazing has changed 

fire regimes throughout the Focus Area through the reduction of fine fuels (Section 3.2.5 

Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will manage livestock 

grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) using rest periods 

(Section 2.4.3 Livestock Grazing Management Practices) and compliance with existing standards 

and guidelines that would determine the timing, duration, and intensity of grazing.  There are two 

principle reasons that rest from livestock grazing would be necessary to achieve sage steppe 

ecosystem restoration goals: reestablishment of sage steppe vegetation, including the prevention 

of non-native weed species; and creating adequate understory for fire use.  The first and foremost 

need for rest from grazing is to ensure that newly established grass and forb species can become 

vigorous with adequate crown and root structure.  Increased densities and ground cover of native 

grasses and forbs will minimize any occurrence of cheatgrass and other invasive non-natives 

(EORAC 2007).  Rest will be required following any treatment until site-specific objectives have 

been met. In this ecosystem, experience and the science suggest this to be a minimum of two 

growing seasons. Rest for longer periods may be required in situations where specific site 

conditions, or monitoring indicate a longer period of rest is necessary to achieve site-specific 

restoration objectives. 

When livestock grazing is returned to the restored sage steppe sites there are some potential 

cumulative effects. Existing standards and guidelines require the assessment of site conditions 

and establishment of goals that may require variable utilization rates depending on the conditions 

of sites. These standards and guidelines require monitoring for plant vigor, natural reseeding, 

perennial expansion, and litter that would manage the livestock grazing to achieve restoration 

objectives. Livestock grazing would be managed to maintain an upward trend in restoration areas 

to achieve the sage steppe restoration objectives. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments. Cutting of old growth juniper is prohibited under current FS and BLM firewood 

permits. The restoration areas may be closed to firewood cutting following restoration treatments, 

or other measures implemented to retain old growth juniper (see 2.4.5 Old Growth Juniper). 

Forest management will occur outside of the Focus Area and will therefore not have an effect 

on vegetation within the Focus Area.  Within the sage steppe ecosystem there are inclusions of 
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Eastside pine. Eastside pines would be treated to restore the resiliency of those ecosystem to 

catastrophic wildfire. Those management actions would be directed at ecosystem restoration and 

would be a positive cumulative effect on the sage steppe ecosystem.  

The cumulative effects of Alternative D include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  Dense western juniper stands 

would occupy more area than pre-1870s landscape mosaic within the Focus Area (Appendix B) 

however the ecosystem would begin to function more similar to the pre-1870s landscape mosaic.  

The result would be that the cumulative effect of Alternative D would be to restore more than 1.8 

million acres of the Focus Area to the pre-1870s landscape mosaic.   

4.2.1.7 Alternative E 

4.2.1.7.1 Direct and Indirect Effects 

Alternative E would reduce the amount of dense juniper on FS and BLM managed lands in the 

Focus Area by 282,500 acres over a period of 33 years (Figure 23), leaving 150,800 acres of 

dense juniper remaining in the Focus Area. The pre-1870s landscape mosaic on FS and BLM 

land is estimated to have contained 75,300 acres of dense juniper stands in the Focus Area 

(Section 4.2 Vegetation). Therefore the sage steppe ecosystem under Alternative E would have 

about 75,000 acres of dense juniper more than the pre-1870s landscape mosaic.  Alternative E 

would make substantial progress towards restoring the pre-1870s landscape mosaic by removing 

282,500 acres of the existing dense juniper (Table 4).  The effects of Alternative E on the 

reduction of dense juniper would be similar to Alternative B, except that the restoration would 

occur seven years sooner. 

The restored areas would be changed from sage steppe areas with greater than six percent 

juniper to grassland and sagebrush dominated sage steppe areas.  The 555,100 acres that would be 

mechanically or hand treated (Table 5) would be restored to sagebrush in the short-term (5-10 

years) where sagebrush is an existing component of those stands.  The 555,100 acres restored to 

sagebrush would be added to the nearly 1.9 million acres of existing sagebrush (Table 10).  The 

697,200 acres that would be restored by fire use would be converted from less dense 

juniper/sagebrush to mostly grasslands.  In the long-term (>20 years) sagebrush will reestablish in 

these areas. Natural or prescribed fires would burn over the landscape and move juniper 

woodlands and sagebrush areas back to grasslands as natural disturbance regimes become more 

established. 

Natural seeding and reestablishment of sagebrush would likely take more than 20 years 

(Nelle et al. 2000) for most restoration sites following fire.  Grasses and forbs would resprout or 

reproduce from seed and would likely dominate the site in the first two decades following 

treatment (EOARC 2007). Therefore, the restored areas would be comprised of mostly 

grasslands (56 percent) compared to sagebrush (44 percent).  After the second decade, the sage 

steppe grasslands would have sagebrush established.  The percentage of sagebrush cover and age 
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class in the restored areas would continue to increase after the second decade.  The effects of 

Alternative E on dense juniper and the overall vegetative composition of the sage steppe 

ecosystem would be similar to Alternative D. Alternative E would have a higher proportion of 

mechanical treatment than Alternatives B and C.  Therefore, Alternative E would result in larger 

areas of sagebrush and smaller areas of grasslands compared to Alternatives B and C.  The other 

difference between Alternative E and Alternative B is the use of a monitoring and evaluation 

approach under Alternative E. 

The number of years required to complete restoration of the Focus Area is used to display 

how effective this alternative would be at restoring the sage steppe ecosystem. The time required 

to restore the Focus Area for Alternative E is 33 years, the shortest time of any of the alternatives 

(Table 37).  

4.2.1.7.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, firewood 

gathering and forest management throughout the Analysis Area.  Livestock grazing has changed 

fire regimes throughout the Focus Area through the reduction of fine fuels (Section 3.2.5 

Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will manage livestock 

grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) using rest periods 

(Section 2.4.3 Livestock Grazing Management Practices) and compliance with existing standards 

and guidelines that would determine the timing, duration, and intensity of grazing.  There are two 

principle reasons that rest from livestock grazing would be necessary to achieve sage steppe 

ecosystem restoration goals: reestablishment of sage steppe vegetation, including the prevention 

of non-native weed species; and creating adequate understory for fire use.  The first and foremost 

need for rest from grazing is to ensure that newly established grass and forb species can become 

vigorous with adequate crown and root structure.  Increased densities and ground cover of native 

grasses and forbs will minimize any occurrence of cheatgrass and other invasive non-natives 

(EORAC 2007).  Rest will be required following any treatment until site-specific objectives have 

been met. In this ecosystem, experience and the science suggest this to be a minimum of two 

growing seasons. Rest for longer periods may be required in situations where specific site 

conditions, or monitoring indicate a longer period of rest is necessary to achieve site-specific 

restoration objectives. 

When livestock grazing is returned to the restored sage steppe sites there are some potential 

cumulative effects. Existing standards and guidelines require the assessment of site conditions 

and establishment of goals that may require variable utilization rates depending on the conditions 

of sites. These standards and guidelines require monitoring for plant vigor, natural reseeding, 

perennial expansion, and litter that would manage the livestock grazing to achieve restoration 

objectives. Livestock grazing would be managed to maintain an upward trend in restoration areas 

to achieve the sage steppe restoration objectives. 
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Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments. Cutting of old growth juniper is prohibited under current FS and BLM firewood 

permits. The restoration areas may be closed to firewood cutting following restoration treatments, 

or other measures implemented to retain old growth juniper (see 2.4.5 Old Growth Juniper). 

Forest management will occur outside of the Focus Area and will therefore not have an effect 

on vegetation within the Focus Area.  Within the sage steppe ecosystem there are inclusions of 

Eastside pine. Eastside pines would be treated to restore the resiliency of those ecosystem to 

catastrophic wildfire. Those management actions would be directed at ecosystem restoration and 

would be a positive cumulative effect on the sage steppe ecosystem.  

The cumulative effects of Alternative E include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  Dense western juniper stands 

would occupy more area than pre-1870s landscape mosaic within the Focus Area (Appendix B) 

however the ecosystem would begin to function more similar to the pre-1870s landscape mosaic.  

The result would be that the cumulative effect of Alternative E would be to restore more than 1.8 

million acres of the Focus Area to the pre-1870s landscape mosaic. 

4.2.1.8 Alternative J (Preferred Alternative) 

4.2.1.8.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would reduce the amount of dense juniper (>20 percent 

canopy cover) on FS and BLM managed lands in the Focus Area by 282,500 acres over a period 

of 47 years (Figure 23), leaving 150,800 acres of dense juniper remaining in the Focus Area.  The 

pre-1870s landscape mosaic on FS and BLM land is estimated to have contained 75,300 acres of 

dense juniper stands in the Focus Area (Section 4.2 Vegetation). Therefore, the sage steppe 

ecosystem under Alternative J (Preferred Alternative) would have about 75,000 acres of dense 

juniper more than the pre-1870s landscape mosaic.  Alternative J (Preferred Alternative) would 

make substantial progress towards restoring the pre-1870s landscape mosaic by removing 

282,500 acres of the existing dense juniper (Table 4).  The effects of Alternative J (Preferred 

Alternative) on the reduction of dense juniper would be essentially the same as Alternative D, 

because the treatment type and rate would be the same in dense juniper.  

The restored areas would be changed from sage steppe areas with greater than six percent 

juniper to grassland and sagebrush dominated sage steppe areas.  The 555,100 acres that would be 

mechanically or hand treated (Table 5) would be restored to sagebrush in the short-term (5-10 

years) where sagebrush is an existing component of those stands.  The 555,100 acres restored to 

sagebrush would be added to the nearly 1.9 million acres of existing sagebrush (Table 10).  The 
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697,200 acres that would be restored by fire use would be converted from less dense 

juniper/sagebrush to mostly grasslands.  In the long-term (>20 years) sagebrush will reestablish in 

these areas. Natural or prescribed fires would burn over the landscape and move juniper 

woodlands and sagebrush areas back to grasslands as natural disturbance regimes become more 

established. 

Natural seeding and reestablishment of sagebrush would likely take more than 20 years 

(Nelle et al. 2000) for most restoration sites following fire.  Grasses and forbs would resprout or 

reproduce from seed and would likely dominate the site in the first two decades following 

treatment (EOARC 2007).  After the second decade, the sage steppe grasslands would have 

sagebrush established. The percentage of sagebrush cover and age class in the restored areas 

would continue to increase after the second decade.  Alternative J (Preferred Alternative) would 

have higher proportion of mechanical treatment than Alternatives B and C.  Therefore, 

Alternative J (Preferred Alternative) would result in larger areas of sagebrush and smaller areas of 

grasslands as compared to Alternatives B and C.   

The number of years required to complete restoration of the Focus Area is used to display 

how effective this alternative would be at restoring the sage steppe ecosystem. The time required 

to restore the Focus Area for Alternative J (Preferred Alternative) is 47 years, less than 

Alternatives A and C, and more than Alternatives B, D and E (Table 37).  

4.2.1.8.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, firewood 

gathering and forest management throughout the Analysis Area.  Livestock grazing has changed 

fire regimes throughout the Focus Area through the reduction of fine fuels (Section 3.2.5 

Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will manage livestock 

grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) using rest periods 

(Section 2.4.3 Livestock Grazing Management Practices) and compliance with existing standards 

and guidelines that would determine the timing, duration, and intensity of grazing.  There are two 

principle reasons that rest from livestock grazing would be necessary to achieve sage steppe 

ecosystem restoration goals: reestablishment of sage steppe vegetation, including the prevention 

of non-native weed species; and creating adequate understory for fire use.  The first and foremost 

need for rest from grazing is to ensure that newly established grass and forb species can become 

vigorous with adequate crown and root structure.  Increased densities and ground cover of native 

grasses and forbs will minimize any occurrence of cheatgrass and other invasive non-natives 

(EORAC 2007).  Rest will be required following any treatment until site-specific objectives have 

been met. In this ecosystem, experience and the science suggest this to be a minimum of two 

growing seasons. Rest for longer periods may be required in situations where specific site 

conditions, or monitoring indicate a longer period of rest is necessary to achieve site-specific 

restoration objectives. 
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When livestock grazing is returned to the restored sage steppe sites there are some potential 

cumulative effects. Existing standards and guidelines require the assessment of site conditions 

and establishment of goals that may require variable utilization rates depending on the conditions 

of sites. These standards and guidelines require monitoring for plant vigor, natural reseeding, 

perennial expansion, and litter that would manage the livestock grazing to achieve restoration 

objectives. Livestock grazing would be managed to maintain an upward trend in restoration areas 

to achieve the sage steppe restoration objectives. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments. Cutting of old growth juniper is prohibited under current FS and BLM firewood 

permits. The restoration areas may be closed to firewood cutting following restoration treatments, 

or other measures implemented to retain old growth juniper (see 2.4.5 Old Growth Juniper). 

Forest management will occur outside of the Focus Area and will therefore not have an effect 

on vegetation within the Focus Area.  Within the sage steppe ecosystem there are inclusions of 

Eastside pine. Eastside pines would be treated to restore the resiliency of those ecosystem to 

catastrophic wildfire. Those management actions would be directed at ecosystem restoration and 

would be a positive cumulative effect on the sage steppe ecosystem.  

The cumulative effects of Alternative J (Preferred Alternative) include an additional 569,000 

acres of the Focus Area that are expected to be restored on other federal (Table 35) and private 

lands (Table 36), resulting in a total restored area of more than 1,821,900 acres.  Dense western 

juniper stands would occupy more area than pre-1870s landscape mosaic within the Focus Area 

(Appendix B) however the ecosystem would begin to function more similar to the pre-1870s 

landscape mosaic.  The result would be that the cumulative effect of Alternative J (Preferred 

Alternative) would be to restore more than 1.8 million acres of the Focus Area to the pre-1870s 

landscape mosaic.   
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Table 37.  Comparison of Number of Years to Restore Focus Area1 

Years 

Alternative A 250 

Alternative B 40 

Alternative C 50 

Alternative D 40 

Alternative E 33 

Alternative J 47 

1The years to restore the Focus Area shown in the table is the amount of time needed to treat the more than 1.2 million 
acres identified in Table 6. A substantial amount of area would remain untreated in the Focus Area. 

Figure 23.  Acres of Dense Juniper Stands Remaining at the Conclusion of Each Decade of 
Restoration Treatments1 

1Dense juniper stands are defined as >20 percent canopy closure. 
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Figure 24.  Sage Steppe Ecosystem Acres Restored by Alternative 

4.2.2 NOXIOUS WEEDS 

The disturbances created by restoration treatments could provide conditions suitable for the 

invasion of noxious weeds and invasive non-native plants.  If restoration areas are invaded by 

noxious weeds and invasive non-native plants, the native plants would have a more difficult time 

out competing the non-natives and re-establishing themselves as the dominant vegetation.  

Changes in fire regimes as a result of noxious weed infestations may result in further expansion 

and dominance of noxious weeds in the restoration areas.  The restoration goals would not be 

achieved if noxious weeds and invasive non-native plants dominate restoration areas. 

The level of disturbance and the potential for noxious weeds and invasive non-native plants 

to invade treatment areas would vary based upon the conditions at various restoration sites.  The 

rate at which noxious weeds and invasive non-native plants invade treated areas would be 

dependent on several factors, including: 

� treatment methods, the level of soil disturbance and how well disturbed soils are rehabilitated 

following treatments  

� amount of remaining canopy cover, level of shade at the soil level and duff depth  

� initial species composition 

� regeneration rate of native forbs, shrubs and trees 
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� the presence or absence of noxious weed and invasive non-native plants or seed banks within 

or adjacent to the restoration area 

� fire history and precipitation levels of the area prior to and following treatments are 

additional factors that would influence introduction and spread  

� biological characteristics of noxious weeds 

Methods to control noxious weeds and invasive non-native species do not vary by alternative.  

Site-specific environmental analysis would occur prior to restoration projects, and site-specific 

strategies would be applied to reduce weed infestation to the greatest extent possible.  Under all 

alternatives, weed surveys, mapping, and risk analysis completed at the project level would 

increase the knowledge base and the ability to minimize introduction and spread.  The priority 

would be on surveying for the early detection of invasive species in order to contain and control 

them in riparian areas, in threatened, endangered, proposed, candidate, and sensitive species 

habitat, and in areas where there is a high potential for rapid rate of spread.  Some recent studies 

(EORAC 2007) provide additional information on specific treatment approaches to minimize 

noxious weed occurrence and spread for specific situations.   

4.2.2.1 Restoration Risks 

4.2.2.1.1 Fire Use  

One of the methods used to achieve restoration is reintroducing fire into areas dominated by 

Western juniper to remove the juniper and allow the release of native sagebrush, as would have 

occurred under natural fire regimes.  Fire use exposes mineral soil, reduces shade, and creates a 

flush of nutrients. Weeds take advantage of these conditions, which can result in a reduction of 

native plant establishment and recovery after a fire.  The ecosystem response to fire use depends 

on factors such as the fire history of the area, season of burning (spring, summer or fall), fire size, 

fire intensity, and the composition of the existing plant community (including weeds) at the time 

of the fire. 

The majority of invasive or noxious weed species of concern share the ability to survive fire 

and colonize burned areas quickly. Cheatgrass establishes from seed stored in the soil and 

transported after fire. It is a strong competitor in the postfire environment, where it takes 

advantage of resources available and produces abundant seed crops.  Once established, cheatgrass 

responds rapidly to woodland fires and shifts the seasonality of fire to the more active growing 

period of native perennials (Whisenant 1990).  Repeated fires can simplify vegetation into a 

homogenous landscape dominated by exotic annuals (Young and Evans 1981, Young 1991).   

4.2.2.1.2 Mechanical Treatment 

Mechanical restoration involves using machinery to physically remove the Western juniper from 

the restoration area. The soil disturbance associated with mechanized restoration treatments 

could create an environment susceptible to the spread of cheatgrass or colonization by other 

noxious weeds or invasive species. Often weeds are introduced through the movement of 
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contaminated equipment (carrying invasive plant seeds) across uncontaminated lands.  Soil 

surface disturbance may also disrupt native seed banks, providing an opportunity for non-native 

species to establish colonies in areas dominated by native species.  However, mechanical 

restoration would only remove the tree layer, so the majority of grasses and forbs would remain.  

The persistent tillers and extensive root systems of perennial grasses and other species would not 

be eliminated.  The persisting root competition would help to protect the area from colonization 

by invasive plant species. 

4.2.2.1.3 Hand Treatment 

The localized disturbance caused by hand restoration would be highly likely to be recolonized by 

surrounding vegetation. Hand restoration creates minimal surface disturbance in localized, 

relatively small treatment areas.   

4.2.2.2 Noxious Weeds Management Direction 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide management direction for noxious weeds through management directives, standards, and 
 


guidelines. 
 


Goals for noxious weeds from the Modoc National Forest LRMP that apply to this Restoration 
 


Strategy include: 
 


� Reduce impacts of Forest pests to tolerable levels through integrated pest management 

Goals for noxious weeds from the BLM Northeastern California Field Offices RMPs that apply to 

this Restoration Strategy include: 

� Minimize introduction and establishment of new noxious weed species. In areas where 

noxious weeds are established, maintain areas where infestations have been controlled.  

Institute measures to substantially decrease the area and density of infestation where 

weeds have not passed an ecological threshold for site rehabilitation (e.g., cheatgrass and 

medusahead). 

4.2.2.3 Methodology 

The following factors were considered in determining the potential direct, indirect, and 

cumulative effects from restoration activities on noxious weeds and non-native invasive species 

within the Analysis Area: 

� Likelihood that standards and guidelines would isolate existing infestations, pathway access, 

and potential vectors, using: 

1.	 	 Disturbance type, timing, frequency, intensity, and severity 

2.	 	 Response characteristics of existing weed species to various types of disturbance 

3.	 	 Characteristics of vegetation communities susceptible to weed invasion 
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Table 38 shows the risk rankings that were used in determining the potential direct, indirect, 

and cumulative effects from restoration activities on the potential for the introduction and spread 

of noxious weeds and invasive species within the Focus Area. 

Table 38.  Noxious Weed Risk Ratings for Alternative Effects Evaluation 

Risk Ranking Alternative Indicators 

Low 

Moderate 

High 

Low Number of Total Acres Restored 
Low Rate of Restoration 
Lower percentage of Fire use 
Monitoring & Adjustment Approach Used 
No New Permanent Roads 

Moderate Number of Total Acres Restored 
Moderate Rate of Restoration 
Moderate percentage of Fire use 
Some New Permanent Roads 

Large Number of Total Acres Restored 
High Rate of Restoration 
Higher percentage of Fire use 
Monitoring & Adjustment Approach Not Used 
Many New Permanent Roads 

4.2.2.4 Alternative A (Current Management) 

4.2.2.4.1 Direct and Indirect Effects 

The overall risk of the spread of invasive plant species for Alternative A (Current Management) 

is Moderate (Table 39).  The factors that contribute to this risk rating include the small effect of a 

low rate of restoration and a small number of total acres to be restored.  However, this alternative 

also has a relatively large effect on the risk of the spread of invasive plant species due to the high 

percentage of fire use on the areas treated, potentially some new permanent roads and does not 

use the Monitoring and Adjustment Approach (Section 2.4.6 Monitoring and Adjustment 

Approach), which would contribute to a moderate to high risk of noxious weed introduction and 

spread. In combination, these factors would have the effect of a moderate risk of the spread of 

invasive plant species for Alternative A (Current Management). 

In the long-term, Alternative A (Current Management) has the greatest area of the 

alternatives at risk for large, intense wildland fires as unnatural fuel loading conditions would 

remain high, along with the risk of high fire intensity and severity.  This type of fire presents 

opportunities for the expansion of noxious weeds and invasive plants.  This alternative would 

have the greatest risk of the spread of noxious weeds from these types of fires.   

4.2.2.4.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 
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grazing would continue throughout the Focus Area and effects from herbivory and trampling will 

continue (USDA Forest Service 2005). Livestock grazing has changed fire regimes throughout 

the Focus Area through the reduction of fine fuels (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem) that has had the effect of creating more favorable conditions for non-

natives and noxious weeds. The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing.  

No new permanent roads would be built in this alternative and no new permanent roads are 

expected to be built by the FS and BLM for other projects.  Some new roads could be built on 

private lands to support restoration projects.  New roads that would be used for restoration of sage 

steppe ecosystem could create pathways for the introduction of noxious weeds and non-natives.  

The small amount of new roads that are expected to be built would not increase pathways in the 

Focus Area. 

Firewood gathering may introduce non-native and noxious weeds through the use of 

contaminated vehicles, etc. However, firewood gathering would occur in relatively small areas 

compared to the restoration treatments and restoration areas may be closed to firewood cutting 

following restoration treatments, or other measures implemented to retain old growth juniper (see 

2.4.5 Old Growth Juniper). Therefore, firewood gathering would not have a cumulative effect on 

the spread of non-native or noxious weeds. 

Forest management that would occur within the Focus Area would be limited in extent and 

would have standards to minimize the spread of noxious weeds and non-native plants. Therefore, 

forest management would not have a cumulative effect on noxious weeds and non-native plants 

within the Focus Area.   

Over 50 years, an estimated 250,000 acres would be restored under Alternative A (Current 

Management).  Additional sage steppe restoration would occur on about 486,000 acres of private 

lands. A total of 734,000 acres would be restored.  The cumulative effects of these restoration 

activities in combination with other cumulative effects would not be expected to result in a 

substantial increase in noxious weed and invasive non-native species infestations.   

4.2.2.5 Alternative B (Proposed Action) 

4.2.2.5.1 Direct and Indirect Effects 

The overall risk of the spread of invasive plant species for Alternative B (Proposed Action) is 

High (Table 39).  The factors that contribute to this risk rating include the effect of a high rate of 

restoration, a large number of total acres to be restored, high percentage of fire use, and not using 

the Monitoring and Adjustment Approach (Section 2.4.6 Monitoring and Adjustment Approach). 

However, this alternative also has a relatively small effect on the risk of the spread of invasive 

plant species due to no new permanent roads.  In combination, these factors would have the effect 

of a High risk of the spread of invasive plant species for Alternative B (Proposed Action). 
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In the long-term, Alternative B has a lower area than Alternative A at risk for large, intense 

wildland fires due to unnatural fuel loading conditions, along with the risk of high fire intensity 

and severity. This type of fire presents opportunities for the expansion of noxious weeds and 

invasive plants. 

4.2.2.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing would continue throughout the Focus Area and effects from herbivory and trampling will 

continue (USDA Forest Service 2005). Livestock grazing has changed fire regimes throughout 

the Focus Area through the reduction of fine fuels (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem) that has had the effect of creating more favorable conditions for non-

natives and noxious weeds. The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing. 

No new permanent roads would be built in this alternative and no new permanent roads are 

expected to be built by the FS and BLM for other projects.  Some new roads could be built on 

private lands to support restoration projects.  New roads that would be used for restoration of sage 

steppe ecosystem could create pathways for the introduction of noxious weeds and non-natives.  

The small amount of new roads that are expected to be built would not increase pathways in the 

Focus Area. 

Firewood gathering may introduce non-native and noxious weeds through the use of 

contaminated vehicles, etc. However, firewood gathering would occur in relatively small areas 

compared to the restoration treatments and restoration areas may be closed to firewood cutting 

following restoration treatments, or other measures implemented to retain old growth juniper (see 

2.4.5 Old Growth Juniper). Therefore, firewood gathering would not have a cumulative effect on 

the spread of non-native or noxious weeds. 

Forest management that would occur within the Focus Area would be limited in extent and 

would have standards to minimize the spread of noxious weeds and non-native plants. Therefore, 

forest management would not have a cumulative effect on noxious weeds and non-native plants 

within the Focus Area.   

Over 40 years, an estimated 1,254,200 acres would be restored under Alternative B (Proposed 

Action). Additional sage steppe restoration would occur on about 34,000 acres of other federal 

lands and 542,000 acres of private lands. A total of 1,830,900 acres would be restored.  The 

cumulative effects of these restoration activities in combination with the other cumulative effects 

would not be expected to result in a substantial increase in noxious weed and invasive non-native 

species infestations. 
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4.2.2.6 Alternative C 

4.2.2.6.1 Direct and Indirect Effects 

The overall risk of the spread of invasive plant species for Alternative C is Moderate (Table 39).  

The factors that contribute to this risk rating include the effect of a moderate rate of restoration, a 

large number of total acres to be restored, and high percentage of fire use.  However, this 

alternative also has a relatively small effect on the risk of the spread of invasive plant species due 

to no new permanent roads, and would use the Monitoring and Adjustment Approach (Section 

2.4.6 Monitoring and Adjustment Approach). In combination, these factors would have the 

effect of a Moderate risk of the spread of invasive plant species for Alternative C. 

In the long-term, Alternative C has a lower area than Alternative A (Current Management) at 

risk for large, intense wildland fires due to unnatural fuel loading conditions, along with the risk 

of high fire intensity and severity. This type of fire presents opportunities for the expansion of 

noxious weeds and invasive plants. 

4.2.2.6.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing would continue throughout the Focus Area and effects from herbivory and trampling will 

continue (USDA Forest Service 2005). Livestock grazing has changed fire regimes throughout 

the Focus Area through the reduction of fine fuels (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem) that has had the effect of creating more favorable conditions for non-

natives and noxious weeds. The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing. 

No new permanent roads would be built in this alternative and no new permanent roads are 

expected to be built by the FS and BLM for other projects.  Some new roads could be built on 

private lands to support restoration projects.  New roads that would be used for restoration of sage 

steppe ecosystem could create pathways for the introduction of noxious weeds and non-natives.  

The small amount of new roads that are expected to be built would not increase pathways in the 

Focus Area. 

Firewood gathering may introduce non-native and noxious weeds through the use of 

contaminated vehicles, etc. However, firewood gathering would occur in relatively small areas 

compared to the restoration treatments and restoration areas may be closed to firewood cutting 

following restoration treatments, or other measures implemented to retain old growth juniper (see 

2.4.5 Old Growth Juniper). Therefore, firewood gathering would not have a cumulative effect on 

the spread of non-native or noxious weeds. 

Forest management that would occur within the Focus Area would be limited in extent and 

would have standards to minimize the spread of noxious weeds and non-native plants. Therefore, 
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forest management would not have a cumulative effect on noxious weeds and non-native plants 

within the Focus Area.   

Over 50 years, an estimated 1,254,200 acres would be restored under Alternative C.  

Additional sage steppe restoration would occur on about 34,000 acres of other federal lands and 

542,000 acres of private lands. A total of 1,830,900 acres would be restored.  The cumulative 

effects of these restoration activities in combination with other cumulative effects would not be 

expected to result in a substantial increase in noxious weed and invasive non-native species 

infestations. 

4.2.2.7 Alternative D 

4.2.2.7.1 Direct and Indirect Effects 

The overall risk of the spread of invasive plant species for Alternative D is Moderate (Table 39).  

The factors that contribute to this risk rating include the effect of a high rate of restoration, a large 

number of total acres to be restored, and moderate percentage of fire use.  However, this 

alternative also has a relatively small effect on the risk of the spread of invasive plant species due 

to no new permanent roads, and would use the Monitoring and Adjustment Approach (Section 

2.4.6 Monitoring and Adjustment Approach). In combination, these factors would have the 

effect of a Moderate risk of the spread of invasive plant species for Alternative D. 

In the long-term, Alternative D has a lower area than Alternative A (Current Management) at 

risk for large, intense wildland fires due to unnatural fuel loading conditions, along with the risk 

of high fire intensity and severity. This type of fire presents opportunities for the expansion of 

noxious weeds and invasive plants. 

4.2.2.7.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing would continue throughout the Focus Area and effects from herbivory and trampling will 

continue (USDA Forest Service 2005). Livestock grazing has changed fire regimes throughout 

the Focus Area through the reduction of fine fuels (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem) that has had the effect of creating more favorable conditions for non-

natives and noxious weeds. The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing. 

No new permanent roads would be built in this alternative and no new permanent roads are 

expected to be built by the FS and BLM for other projects.  Some new roads could be built on 

private lands to support restoration projects.  New roads that would be used for restoration of sage 

steppe ecosystem could create pathways for the introduction of noxious weeds and non-natives.  

The small amount of new roads that are expected to be built would not increase pathways in the 

Focus Area. 
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Firewood gathering may introduce non-native and noxious weeds through the use of 

contaminated vehicles, etc. However, firewood gathering would occur in relatively small areas 

compared to the restoration treatments and restoration areas may be closed to firewood cutting 

following restoration treatments, or other measures implemented to retain old growth juniper (see 

2.4.5 Old Growth Juniper). Therefore, firewood gathering would not have a cumulative effect on 

the spread of non-native or noxious weeds. 

Forest management that would occur within the Focus Area would be limited in extent and 

would have standards to minimize the spread of noxious weeds and non-native plants. Therefore, 

forest management would not have a cumulative effect on noxious weeds and non-native plants 

within the Focus Area.   

Over 40 years, an estimated 1,252,300 acres would be restored under Alternative D.  

Additional sage steppe restoration would occur on about 34,000 acres of other federal lands and 

535,000 acres of private lands. A total of 1,821,900 acres would be restored.  The cumulative 

effects of these restoration activities in combination with other cumulative effects would not be 

expected to result in a substantial increase in noxious weed and invasive non-native species 

infestations. 

4.2.2.8 Alternative E 

4.2.2.8.1 Direct and Indirect Effects 

The overall risk of the spread of invasive plant species for Alternative E is Moderate (Table 39).  

The factors that contribute to this risk rating include the effect of a high rate of restoration, a large 

number of total acres to be restored, and moderate percentage of fire use.  However, this 

alternative also has a relatively small effect on the risk of the spread of invasive plant species due 

to no new permanent roads, and would use the Monitoring and Adjustment Approach (Section 

2.4.6 Monitoring and Adjustment Approach). In combination, these factors would have the 

effect of a Moderate risk of the spread of invasive plant species for Alternative E. 

In the long-term, Alternative E has a lower area than Alternative A (Current Management) at 

risk for large, intense wildland fires due to unnatural fuel loading conditions, along with the risk 

of high fire intensity and severity. This type of fire presents opportunities for the expansion of 

noxious weeds and invasive plants. 

4.2.2.8.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing would continue throughout the Focus Area and effects from herbivory and trampling will 

continue (USDA Forest Service 2005). Livestock grazing has changed fire regimes throughout 

the Focus Area through the reduction of fine fuels (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem) that has had the effect of creating more favorable conditions for non-

natives and noxious weeds. The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 
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Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing. 

No new permanent roads would be built in this alternative and no new permanent roads are 

expected to be built by the FS and BLM for other projects.  Some new roads could be built on 

private lands to support restoration projects.  New roads that would be used for restoration of sage 

steppe ecosystem could create pathways for the introduction of noxious weeds and non-natives.  

The small amount of new roads that are expected to be built would not increase pathways in the 

Focus Area. 

Firewood gathering may introduce non-native and noxious weeds through the use of 

contaminated vehicles, etc. However, firewood gathering would occur in relatively small areas 

compared to the restoration treatments and restoration areas may be closed to firewood cutting 

following restoration treatments, or other measures implemented to retain old growth juniper (see 

2.4.5 Old Growth Juniper). Therefore, firewood gathering would not have a cumulative effect on 

the spread of non-native or noxious weeds. 

Forest management that would occur within the Focus Area would be limited in extent and 

would have standards to minimize the spread of noxious weeds and non-native plants. Therefore, 

forest management would not have a cumulative effect on noxious weeds and non-native plants 

within the Focus Area.   

Over 33 years, an estimated 1,252,300 acres would be restored under Alternative E.  

Additional sage steppe restoration would occur on about 34,000 acres of other federal lands and 

535,000 acres of private lands. A total of 1,821,900 acres would be restored.  The cumulative 

effects of these restoration activities in combination with other cumulative effects would not be 

expected to result in a substantial increase in noxious weed and invasive non-native species 

infestations. 

4.2.2.9 Alternative J (Preferred Alternative) 

4.2.2.9.1 Direct and Indirect Effects 

The overall risk of the spread of invasive plant species for Alternative J (Preferred Alternative) is 

Moderate (Table 39).  The factors that contribute to this risk rating include the effect of a 

moderate rate of restoration, a large number of total acres to be restored, and moderate percentage 

of fire use. However, this alternative also has a relatively small effect on the risk of the spread of 

invasive plant species due to no new permanent roads, and would use the Monitoring and 

Adjustment Approach (Section 2.4.6 Monitoring and Adjustment Approach). In combination, 

these factors would have the effect of a Moderate risk of the spread of invasive plant species for 

Alternative J (Preferred Alternative). 

In the long-term, Alternative J (Preferred Alternative) has a lower area than Alternative A 

(Current Management) at risk for large, intense wildland fires due to unnatural fuel loading 

conditions, along with the risk of high fire intensity and severity.  This type of fire presents 

opportunities for the expansion of noxious weeds and invasive plants.   
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4.2.2.9.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing would continue throughout the Focus Area and effects from herbivory and trampling will 

continue (USDA Forest Service 2005). Livestock grazing has changed fire regimes throughout 

the Focus Area through the reduction of fine fuels (Section 3.2.5 Disturbance Regimes in the 

Sage Steppe Ecosystem) that has had the effect of creating more favorable conditions for non-

natives and noxious weeds. The FS and BLM will manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines that 

would determine the timing, duration, and intensity of grazing. 

No new permanent roads would be built in this alternative and no new permanent roads are 

expected to be built by the FS and BLM for other projects.  Some new roads could be built on 

private lands to support restoration projects.  New roads that would be used for restoration of sage 

steppe ecosystem could create pathways for the introduction of noxious weeds and non-natives.  

The small amount of new roads that are expected to be built would not increase pathways in the 

Focus Area. 

Firewood gathering may introduce non-native and noxious weeds through the use of 

contaminated vehicles, etc. However, firewood gathering would occur in relatively small areas 

compared to the restoration treatments and restoration areas may be closed to firewood cutting 

following restoration treatments, or other measures implemented to retain old growth juniper (see 

2.4.5 Old Growth Juniper). Therefore, firewood gathering would not have a cumulative effect on 

the spread of non-native or noxious weeds. 

Forest management that would occur within the Focus Area would be limited in extent and 

would have standards to minimize the spread of noxious weeds and non-native plants. Therefore, 

forest management would not have a cumulative effect on noxious weeds and non-native plants 

within the Focus Area.   

Over 47 years, an estimated 1,252,300 acres would be restored under Alternative J (Preferred 

Alternative). Additional sage steppe restoration would occur on about 34,000 acres of other 

federal lands and 535,000 acres of private lands. A total of 1,821,900 acres would be restored. 

The cumulative effects of these restoration activities in combination with other cumulative effects 

would not be expected to result in a substantial increase in noxious weed and invasive non-native 

species infestations. 
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Table 39.  Risk of spread of Noxious Weeds and Invasive Non-Native Plants by Alternative 

Risk Factor 

Alternative A 
(Current 

Management) 

Alternative B 
(Proposed 

Action) Alternative C 
Alternatives 

D and E Alternative J 

Area of Disturbance 

Percentage of fire use of 
treated area 

Use of a Monitoring & 
Adjustment Approach 

Rate of restoration 

Building new roads 

Overall Rating 

Long-term risk due to 
increased fire risk and 
continued increase in 

juniper density 

Low 

Moderate 

High 

Low 

Moderate 

Moderate 

High 

High 

High 

Low 

High 

Low 

High 

Lower than 
Alternative A 

High 

High 

Low

 Moderate 

Low 

Moderate 

Lower than 
Alternative A 

High 

Moderate 

Low 

High 

Low 

 Moderate 

Lower than 
Alternative A 

High 

Moderate 

Low 

Moderate 

Low 

 Moderate 

Lower than 
Alternative A 

4.2.3 OLD GROWTH JUNIPER 

Old growth juniper trees would be protected during restoration activities.  A specific Design 

Standard for the identification and protection of old growth juniper trees is part of Alternatives B, 

C, D, E and J (Section 2.4.4 Old Growth Juniper). This feature requires that all juniper trees that 

exhibit growth forms indicating that the tree was present at or before the mid-1800s would be 

protected. Therefore, there would be essentially no impact on old growth juniper trees in those 

alternatives. 

Alternative A (Current Management) does not include the old growth juniper Design 

Standard and there would be some potential to remove old growth juniper trees.  However, 

restoration in Alternative A (Current Management) would cover a relatively small area, 

minimizing the potential for removal of old growth juniper trees.  The intent of the restoration is 

to reduce juniper density that has increased since the mid-1880’s.  Therefore, old growth juniper 

trees are not the target of this restoration effort and would not be targeted under Alternative A. 

Past firewood cutting policies have had some impact on old growth juniper, however policies to 

be implemented in the future would protect old growth juniper. Therefore, there would be 

minimal impact to old growth juniper trees under Alternative A. 

Past firewood cutting policies have had some impact on old growth juniper, however policies 

to be implemented in the future would protect old growth juniper. 

Page 203 



 

 

   

 

  

  

 

  

 

 

 

 

 

 

Final Environmental Impact Statement	 	 Sage Steppe Ecosystem Restoration 

4.2.4 SPECIAL STATUS PLANTS 

4.2.4.1 Introduction 

The Proposed Action and alternatives have the potential of affecting individuals or populations of 

special status plant species. Special status plants are species that have been designated by the FS 

or BLM as sensitive and have specific management direction.  These species have the potential to 

be impacted during restoration activities by direct destruction of the plants themselves or 

indirectly through changes in their habitat. This section will discuss the effects on these species. 

4.2.4.2 Special Status Plants Management Direction 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide management direction for special status plants through management directives, standards, 
 


and guidelines. 
 


Goals for special status plants from the Modoc National Forest LRMP that apply to this 
 


Restoration Strategy include: 
 


� Protect habitat for sensitive species sufficient for eventual delisting 

Goals for special status plants from the BLM Northeastern California Field Offices RMPs that 

apply to this Restoration Strategy include: 

� Manage public lands to maintain, restore, or enhance populations and habitats of special 

status plants. Priority for management intervention would be: (1) federal endangered or 

threatened species, (2) federal proposed species, (3) federal candidate species, (4) State 

listed species, (5) BLM ‘sensitive’ species, (6) BLM ‘special interest’ species. 

4.2.4.3 Special Status Plants Effects Analysis 

The following factors were considered in determining the potential direct, indirect, and 

cumulative effects from project activities on special status plant species that occur in the Focus 

Area: 

� Likelihood that FS and BLM Standards and Guidelines would protect known special status 

plant populations or critical habitat, including: 

1.	 	 Distribution of the species 

2.	 	 Habitat quality 

3.	 	 Disturbance type, timing, and duration 

4. Reproductive viability 

Compliance with existing standards and guidelines, species guidance documents, pre-project 

surveys, biological assessments and biological evaluations all would serve to reduce the impacts 

that proposed site-specific projects could have on special status species.  Overall, direct effects 
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may initially have a negative impact on a small portion of special status plant occurrences and 

habitat, but would not contribute to a downward trend in reproductive viability.   

For all alternatives, it would be highly likely that the restoration activities would be 

implemented with no substantial effects to known special status plant populations or critical 

habitat because of the implementation of the programs and plans listed above.  A more detailed 

effects analysis is presented in the Botany Specialist Report for the Sage Steppe Ecosystem 

Restoration Strategy (JW Associates 2007b). A Biological Evaluation (BE) was completed for all 

Forest Sensitive Plant Species (USDA Forest Service 2008b).  For all alternatives and all species 

that occur in sage steppe habitats, the BE reached a determination of effects of “may impact 

individuals or habitat, but will not likely contribute towards Federal listing or loss of viability to 

populations or species”. 

The cumulative effects of the alternatives would include continued livestock grazing, impacts 

from roads, firewood gathering and forest management throughout the Analysis Area. The FS and 

BLM will manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock 

Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management Practices) and 

compliance with existing standards and guidelines that would determine the timing, duration, and 

intensity of grazing. 

Roads could have an impact on special status plant habitat. No new permanent roads are 

proposed for Alternatives B, C, D, E and J, and no new roads are expected to be built by the FS 

and BLM for other projects.  For Alternative A, new permanent roads are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects, however the amount of new roads is 

expected to be minimal.  

Firewood gathering would have some risk of impacts to special status plants, however it 

would occur at relatively small areas compared to the restoration treatments.  Forest management 

that would occur inside the Focus Area would be required to survey for and avoid special status 

plants. Therefore, forest management would not have a cumulative effect on special status plants 

within the Focus Area.   

The alternatives, in combination with other sage steppe restoration projects on other federal 

and private lands, would have no additional cumulative effect to known special status plant 

populations or critical habitat because of the implementation of the programs and plans listed 

above. 
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4.3 Fire/Fuels and Air Quality 

4.3.1 FIRE/FUELS 

The change in fire regimes is the primary reason why Western juniper has increased in density 

throughout the Focus Area. This Restoration Strategy has a goal of restoring historic disturbance 

regimes, including fire, to the landscape.  Prescribed fire and wildland fire use would be used as a 

restoration method designed to change key ecosystem components such as species composition, 

structural stage, stand age, and canopy closure.  Prescribed fire would be used where enough fuel 

exists to carry a fire, the fire can be managed successfully and conditions are good for achieving 

restoration objectives of removing juniper from the site.  Following a prescribed fire, it is 

expected that most of the juniper would be dead but would remain standing for up to several 

decades. Prescribed fire would also kill sagebrush because, like juniper, it is not fire tolerant.  

Sagebrush would need a seed source to reproduce in the burned area.  Natural seeding and 

reestablishment of sagebrush would likely take more than 20 years (Nelle et al. 2000) for most 

restoration sites. Grasses and forbs would resprout or reproduce from seed and would likely 

dominate the site in the first two decades following treatment (EOARC 2007).   

4.3.1.1 Methodology for Analysis 

The measure to determine how well the alternatives meet the Purpose and Need is changes in 

Condition Classes. Condition classes describe the degree of departure from historical fire 

regimes resulting in alterations of key ecosystem components such as species composition, 

structural stage, stand age, and canopy closure (Section 3.4.4 Condition Classes). Condition class 

degradation, increasing from Class 1 to 2 or Class 2 to 3, would increase the fire hazard level and 

departure from historical fire regimes.  Condition class improvement, decreasing from Class 2 to 

1 or Class 3 to 2, would reduce the fire hazard level and move areas closer to historical fire 

regimes. 

The technical definitions for Condition Classes are presented in the Fire/Fuels Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2007f).  The majority 

of the Focus Area is currently in Condition Class 3 (Table 12) that means these areas are 

classified as having fire regimes and vegetation characteristics that have been significantly altered 

from their historical range. The types of vegetative changes are described in Section 3.2 

Vegetative Conditions and the changes in fire regimes are described in Section 3.4 Fire/Fuels. 

It is likely that the area restored that is currently in Condition Class 2 would be changed to 

Condition Class 1. However, areas existing in Condition Class 3 may be reduced to Condition 

Class 1 or 2 depending on conditions on-site, efficiency of the burn, and the expertise of the staff.  

The Condition Class changes would be caused by alterations of key ecosystem components such 

as species composition, structural stage, stand age, and canopy closure through the use of fire use. 

This analysis uses only fire use treatments and does not include areas that are treated by 

mechanical means.  Mechanical treatment typically does not mimic natural wildfire or have the 
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same effect on Condition Class as would a wildfire or prescribed burn.  This is because 

mechanical treatment does not treat groundcover vegetation or shrubs, although it does reduce the 

number of tree stems per acre.  Mechanical treatment does have the potential of moving treated 

areas towards Condition Class 1.  The effects of mechanical treatment upon Condition Class 

reduction would be evaluated as part of the monitoring process. 

4.3.1.2 Alternative A (Current Management) 

4.3.1.2.1 Direct and Indirect Effects 

Fire use restoration treatments throughout the Focus Area would reduce juniper density and 

create grasslands as described in Section 4.2.1 Sage Steppe Ecosystem Mosaic and vegetative 

mosaics similar to those that existed historically, as described in Section 3.2.1 Historical 

Vegetation Patterns. As treatments under Alternative A (Current Management) progress 

throughout the planning period, over 176,000 acres would be moved toward Condition Class 1 

through fire use. A total of five percent of the Focus Area would be reduced in Condition Class.  

Table 40 presents a comparison of the alternatives and the progress they make toward bringing 

the Focus Area closer to Condition Class 1.  Alternative A would not substantially change the 

existing conditions in the Focus Area due to the small amount of acres treated with fire use (Table 

40). 

4.3.1.2.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing has changed fire regimes throughout the Focus Area through the reduction of fine fuels 

(Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will 

manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

including reestablishing historic fire regimes. 

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would remove mature juniper trees in those areas and also increase fine fuels and ground cover 

because the slash is left on site. Firewood gathering would likely move some areas toward 

Condition Class 1, however it would occur at relatively small areas compared to the restoration 

treatments.  

Forest management that would occur within the Focus Area would treat fuels as part of those 

activities, moving some of those areas into Condition Class 1.  Therefore, forest management 

could have some positive cumulative effect on Condition Classes within the Focus Area.  

The effects of Alternative A in combination with past, present and future foreseeable effects 

would be a continuation in the degradation of the Analysis Area’s Condition Classes.  The total 

estimated area of fire use treatment (193,500 acres) would not be sufficient to offset the 

continuing increase in juniper density, therefore the Condition Classes within the Focus Area will 

continue to be mostly outside of historical fire return intervals and have an increased fire hazard 

from large, intense wildfires due to their condition.   
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4.3.1.3 Alternative B (Proposed Action) 

4.3.1.3.1 Direct and Indirect Effects 

Fire use restoration treatments throughout the Focus Area would reduce juniper density and 

create grasslands as described in Section 4.2.1 Sage Steppe Ecosystem Mosaic and vegetative 

mosaics similar to those that existed historically, as described in Section 3.2.1 Historical 

Vegetation Patterns. As treatments under Alternative B progress throughout the planning period, 

over 880,000 acres would be moved toward Condition Class 1 through fire use.  A total of 24 

percent of the Focus Area would be reduced in Condition Class.  Table 40 presents a comparison 

of the alternatives and the progress they make toward bringing the Focus Area closer to Condition 

Class 1. 

Another effect of this alternative is that as implementation progresses, the historical fire 

regimes would become more established.  Although the risk of large wildfires would still exist, 

over time the expected fire intensity would be less than that under current conditions, resulting in 

less severe ecological damage from wildland fire.   

Large wildfires would also contribute to the continued alteration of vegetation across the 

landscape. Planned treatments and wildfires would increase the diversity of vegetative patterns 

across the landscape of differing densities, structural stages, and successional stages. 

4.3.1.3.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing has changed fire regimes throughout the Focus Area through the reduction of fine fuels 

(Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will 

manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

including reestablishing historic fire regimes. 

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would remove mature juniper trees in those areas and also increase fine fuels and ground cover 

because the slash is left on site. Firewood gathering would likely move some areas toward 

Condition Class 1, however it would occur at relatively small areas compared to the restoration 

treatments.  

Forest management that would occur within the Focus Area would treat fuels as part of those 

activities, moving some of those areas into Condition Class 1.  Therefore, forest management 

could have some positive cumulative effect on Condition Classes within the Focus Area.  

Alternative B (Proposed Action), in combination with fire use on 56,300 acres of private 

lands and 33,600 acres of other governmental lands, would restore 1,061,600 acres with fire use.  

The result would be that the cumulative effect of Alternative B would be historical fire regimes 

would return over large portions of the Focus Area and the fire hazard from large, intense 

wildfires would be reduced. 
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4.3.1.4 Alternative C 

4.3.1.4.1 Direct and Indirect Effects 

Fire use restoration treatments throughout the Focus Area would reduce juniper density and 

create grasslands as described in Section 4.2.1 Sage Steppe Ecosystem Mosaic and vegetative 

mosaics similar to those that existed historically, as described in Section 3.2.1 Historical 

Vegetation Patterns. As treatments under Alternative C progress throughout the planning period, 

over 880,000 acres would be moved toward Condition Class 1 through fire use.  A total of 24 

percent of the Focus Area would be reduced in Condition Class.  Table 40 presents a comparison 

of alternatives and the progress they make toward bringing the Focus Area closer to Condition 

Class 1. 

Another effect of this alternative is that as implementation progresses, the historical fire 

regimes would become more established.  Although the risk of large wildfires would still exist, 

over time the expected fire intensity would be less than that under current conditions, resulting in 

less severe ecological damage from wildland fire.  Because fewer acres would be treated during 

the first two decades, the Condition Classes would not change as rapidly as Alternative B.  A 

substantial return to natural fire return intervals would be delayed until at least the third decade.  

The impact from large wildfires would continue, with a gradual lessening of size and fire 

intensity, and associated fire behavior, over time.  Less severe ecological damage would occur 

beginning with the third decade. 

Large wildfires would also contribute to the continued alteration of vegetation across the 

landscape. Planned treatments and wildfires would increase the diversity of vegetative patterns 

across the landscape of differing densities, structural stages, and successional stages. 

4.3.1.4.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing has changed fire regimes throughout the Focus Area through the reduction of fine fuels 

(Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will 

manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

including reestablishing historic fire regimes. 

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would remove mature juniper trees in those areas and also increase fine fuels and ground cover 

because the slash is left on site. Firewood gathering would likely move some areas toward 

Condition Class 1, however it would occur at relatively small areas compared to the restoration 

treatments.  

Forest management that would occur within the Focus Area would treat fuels as part of those 

activities, moving some of those areas into Condition Class 1.  Therefore, forest management 

could have some positive cumulative effect on Condition Classes within the Focus Area.  
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Alternative C, in combination with fire use on 56,300 acres of private lands and 33,600 acres 

of other governmental lands, would restore 1,061,600 acres with fire use.  The result would be 

that the cumulative effect of Alternative C would be historical fire regimes would return over 

large portions of the Focus Area and the fire hazard from large, intense wildfires would be 

reduced. 

4.3.1.5 Alternative D 

4.3.1.5.1 Direct and Indirect Effects 

Fire use restoration treatments throughout the Focus Area would reduce juniper density and 

create grasslands as described in Section 4.2.1 Sage Steppe Ecosystem Mosaic and vegetative 

mosaics similar to those that existed historically, as described in Section 3.2.1 Historical 

Vegetation Patterns. As treatments under Alternative D progress throughout the planning period, 

over 634,000 acres would be moved toward Condition Class 1 through fire use.  A total of 17 

percent of the Focus Area would be reduced in Condition Class.  Table 40 presents a comparison 

of alternatives and the progress they make toward bringing the Focus Area closer to Condition 

Class 1. 

Another effect of this alternative is that as implementation progresses, the historical fire 

regimes would become more established.  Although the risk of large wildfires would still exist, 

over time the expected fire intensity would be less than that under current conditions, resulting in 

less severe ecological damage from wildland fire.  Compared to Alternative B, the fewer number 

of acres treated with fire use in the first two decades in Alternative D would delay substantial 

change in Condition Classes until the third decade.  The return of historical fire regimes intervals 

would be delayed until at least the third decade.  Large wildfires would continue, with a gradual 

lessening of size and intensity, and associated fire behavior and ecological damage beginning 

with the third decade. 

Large wildfires would also contribute to the continued alteration of vegetation across the 

landscape. Planned treatments and wildfires would increase the diversity of vegetative patterns 

across the landscape of differing densities, structural stages, and successional stages. 

4.3.1.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing has changed fire regimes throughout the Focus Area through the reduction of fine fuels 

(Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will 

manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

including reestablishing historic fire regimes. 

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would remove mature juniper trees in those areas and also increase fine fuels and ground cover 

because the slash is left on site. Firewood gathering would likely move some areas toward 
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Condition Class 1, however it would occur at relatively small areas compared to the restoration 

treatments.  

Forest management that would occur within the Focus Area would treat fuels as part of those 

activities, moving some of those areas into Condition Class 1.  Therefore, forest management 

could have some positive cumulative effect on Condition Classes within the Focus Area.  

Alternative D, in combination with fire use on 49,300 acres of private lands and 26,200 acres 

of other governmental lands, would restore 772,700 acres with fire use.  The result would be that 

the cumulative effect of Alternative D would be historical fire regimes would return over large 

portions of the Focus Area in the third decade along with the reduction in fire hazard from large, 

intense wildfires. 

4.3.1.6 Alternative E 

4.3.1.6.1 Direct and Indirect Effects 

Fire use restoration treatments throughout the Focus Area would reduce juniper density and 

create grasslands as described in Section 4.2.1 Sage Steppe Ecosystem Mosaic and vegetative 

mosaics similar to those that existed historically, as described in Section 3.2.1 Historical 

Vegetation Patterns. As treatments under Alternative E progress throughout the planning period, 

over 634,000 acres would be moved toward Condition Class 1 through fire use.  A total of 17 

percent of the Focus Area would be reduced in Condition Class.  Table 40 presents a comparison 

of alternatives and the progress they make toward bringing the Focus Area closer to Condition 

Class 1. 

Although, Alternative E has a similar percentage a fire use, which would reduce Condition 

Class changes, it has an accelerated treatment rate that would result in similar effects on 

Condition Classes to Alternative B.  Large wildfires would also contribute to the continued 

alteration of vegetation across the landscape. Planned treatments and wildfires would increase 

the diversity of vegetative patterns across the landscape of differing densities, structural stages, 

and successional stages. 

4.3.1.6.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing has changed fire regimes throughout the Focus Area through the reduction of fine fuels 

(Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will 

manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

including reestablishing historic fire regimes. 

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would remove mature juniper trees in those areas and also increase fine fuels and ground cover 

because the slash is left on site. Firewood gathering would likely move some areas toward 

Condition Class 1, however it would occur at relatively small areas compared to the restoration 

treatments.  
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Forest management that would occur within the Focus Area would treat fuels as part of those 

activities, moving some of those areas into Condition Class 1.  Therefore, forest management 

could have some positive cumulative effect on Condition Classes within the Focus Area.  

Alternative E, in combination with fire use on 49,300 acres of private lands and 26,200 acres 

of other governmental lands, would restore 772,700 acres with fire use.  The result would be that 

the cumulative effect of Alternative E would be historical fire regimes would return over large 

portions of the Focus Area in the second decade along with the reduction in fire hazard from 

large, intense wildfires. 

4.3.1.7 Alternative J (Preferred Alternative) 

4.3.1.7.1 Direct and Indirect Effects 

Fire use restoration treatments throughout the Focus Area would reduce juniper density and 

create grasslands as described in Section 4.2.1 Sage Steppe Ecosystem Mosaic and vegetative 

mosaics similar to those that existed historically, as described in Section 3.2.1 Historical 

Vegetation Patterns. As treatments under Alternative J (Preferred Alternative) progress 

throughout the planning period, over 634,000 acres would be moved toward Condition Class 1 

through fire use. A total of 17 percent of the Focus Area would be reduced in Condition Class.  

Table 40 presents a comparison of alternatives and the progress they make toward bringing the 

Focus Area closer to Condition Class 1.   

Another effect of this alternative is that as implementation progresses, the historical fire 

regimes would become more established.  Although the risk of large wildfires would still exist, 

over time the expected fire intensity would be less than that under current conditions, resulting in 

less severe ecological damage from wildland fire.  Compared to Alternative B, the fewer number 

of acres treated with fire use in the first two decades in Alternative J (Preferred Alternative) 

would delay substantial change in Condition Classes until the third decade.  The return of 

historical fire regimes intervals would be delayed until at least the third decade.  Large wildfires 

would continue, with a gradual lessening of size and intensity, and associated fire behavior and 

ecological damage beginning with the third decade. 

Large wildfires would also contribute to the continued alteration of vegetation across the 

landscape. Planned treatments and wildfires would increase the diversity of vegetative patterns 

across the landscape of differing densities, structural stages, and successional stages. 

4.3.1.7.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  Livestock 

grazing has changed fire regimes throughout the Focus Area through the reduction of fine fuels 

(Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM will 

manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

including reestablishing historic fire regimes. 
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Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would remove mature juniper trees in those areas and also increase fine fuels and ground cover 

because the slash is left on site. Firewood gathering would likely move some areas toward 

Condition Class 1, however it would occur at relatively small areas compared to the restoration 

treatments.  

Forest management that would occur within the Focus Area would treat fuels as part of those 

activities, moving some of those areas into Condition Class 1.  Therefore, forest management 

could have some positive cumulative effect on Condition Classes within the Focus Area.  

Alternative D, in combination with fire use on 49,300 acres of private lands and 26,200 acres 

of other governmental lands, would restore 772,700 acres with fire use.  The result would be that 

the cumulative effect of Alternative D would be historical fire regimes would return over large 

portions of the Focus Area in the third decade along with the reduction in fire hazard from large, 

intense wildfires. 

Table 40.  Cumulative Area of Condition Classes 2 and 3 that are Moved Towards Condition 
 
Class 1 due to Prescribed Burning, by Alternative 
 

Alternative A Alternatives 
B and C 

Alternatives 
D, E and J 

Condition Class 2 

Condition Class 3 

Percentage of Focus Area in 
Condition Class 2 and 3 moved 

toward Condition Class 1 

52,245 acres 

123,840 acres 

5 % 

262,400 acres 

621,900 acres 

24 % 

188,200 acres 

446,200 acres 

17 % 

4.3.2 PRESCRIBED FIRE AND WILDLAND FIRE USE IMPLEMENTATION 

The amount of prescribed burning in the Proposed Action is a substantial increase over the 

current amount that the FS and BLM complete.  The environmental consequences of prescribed 

fire are addressed throughout this chapter in Section 4.2 Vegetation, Section 4.5 Watershed and 

Soil Resources and Section 4.6 Wildlife. Smoke emissions from prescribed fire are addressed in 

Section 4.3.3 Air Quality. This section will address the tactical reasonableness in terms of 

resources currently available and additional resources needed within the burn window to 

accomplish the prescribed burning program. 

4.3.2.1 Methodology for Analysis 

The following criteria are used in the effects analysis for evaluating and comparing each 

alternative. 
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� Agency capability to accomplish the amount of proposed prescribed fires, based on the 

resources needed for each alternative compared to the existing agency capability of 24 burns 

per year. 

The following assumptions were used to determine the capability to accomplish the 

prescribed fire activities: 

� The average prescribed fire size each agency can accomplish in a single day would be 

approximately 500 acres. 

� There are 20 burn days available in the fall period and 60 days in the spring, for a total of 80 

prospective burning days. However, it was assumed that constraints such as burn day 

conditions being outside of acceptable conditions, access in the spring period, and other 

factors, result in only half of the 80 days being considered available.  This leaves 40 available 

days in which each agency would be able to conduct burning activities.  Each agency has the 

capability of executing two projects per week.  At a rate of four burns per week a total of 24 

prescribed fires can be accomplished during the available days in the year. 

� Wildfires and the use of natural wildfires that would occur in Wildfire Use Areas are not 

considered in analyzing the proposed levels of prescribed burning under each alternative.  

However, wildfires could accomplish some of the goals of the prescribed burning proposed in 

those areas. 

4.3.2.2 Alternative A (Current Management) 

4.3.2.2.1 Direct and Indirect Effects 

The current planned management activities include approximately eight project-level prescribed 

fire projects over approximately 3,900 acres per year (Table 41).  This amount of prescribed fire 

would be within the combined agencies’ (BLM and FS) current capability (Figure 25) to 

complete these projects.  Therefore, there would be no additional impact on resources required for 

Alternative A. 

4.3.2.2.2 Cumulative Effects 

The past, present and future foreseeable effects include the demands on prescribed burning for 

other projects associated with sage steppe restoration or forest management throughout the 

Analysis Area.  For the FS, the other prescribed fires would be associated with forest 

management projects and are currently at a relatively low level and therefore, would have only a 

small cumulative effect. The BLM is currently conducting prescribed fires for sage steppe 

restoration as part of their existing program, which would become part of this Restoration 

Strategy and therefore, would not experience additional cumulative impacts.  Prescribed burning 

on private lands would be minimal and would not use FS or BLM crews, and therefore, would not 

have a cumulative impact.  The cumulative effects of this alternative in combination with the 

other agency demands on prescribed burning are essentially the same as the direct effects of this 

alternative. 
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4.3.2.3 Alternative B (Proposed Action) 

4.3.2.3.1 Direct and Indirect Effects 

Alternative B would restore 24,300 acres per year with prescribed fire, requiring 49 prescribed 

fires each year through the first four decades in the planning period (Table 41).  The current 

capability of FS and BLM resources is approximately 24 prescribed fires each year.  Therefore, 

this alternative would require additional resources to complete the remaining 25 burns annually 

(Figure 25). 

4.3.2.3.2 Cumulative Effects 

The past, present and future foreseeable effects include the demands on prescribed burning for 

other projects associated with sage steppe restoration or forest management throughout the 

Analysis Area.  For the FS, the other prescribed fires would be associated with forest 

management projects and are currently at a relatively low level and therefore, would have only a 

small cumulative effect. The BLM is currently conducting prescribed fires for sage steppe 

restoration as part of their existing program, which would become part of this Restoration 

Strategy and therefore, would not experience additional cumulative impacts.  Prescribed burning 

on private lands would be minimal and would not use FS or BLM crews, and therefore, would not 

have a cumulative impact.  The cumulative effects of this alternative in combination with the 

other agency demands on prescribed burning are essentially the same as the direct effects of this 

alternative. 

4.3.2.4 Alternative C 

4.3.2.4.1 Direct and Indirect Effects 

Alternative C would restore approximately 12,150 acres annually with prescribed fire during 

Decades 1 and 2, requiring 24 prescribed fire projects each year throughout the first 20 years 

(Table 41). Beginning in Decade 3 to the end of the planning period, a doubling of treatments 

would require an estimated 49 prescribed fires per year.  The current capability would be 

adequate during Decades 1 and 2, but would require the use of additional resources outside the 

Focus Area to accomplish an additional 24 burns per year in Decades 3-5 (Figure 25).   

4.3.2.4.2 Cumulative Effects 

The past, present and future foreseeable effects include the demands on prescribed burning for 

other projects associated with sage steppe restoration or forest management throughout the 

Analysis Area.  For the FS, the other prescribed fires would be associated with forest 

management projects and are currently at a relatively low level and therefore, would have only a 

small cumulative effect. The BLM is currently conducting prescribed fires for sage steppe 

restoration as part of their existing program, which would become part of this Restoration 

Strategy and therefore, would not experience additional cumulative impacts.  Prescribed burning 

on private lands would be minimal and would not use FS or BLM crews, and therefore, would not 

have a cumulative impact.  The cumulative effects of this alternative in combination with the 
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other agency demands on prescribed burning are essentially the same as the direct effects of this 

alternative. 

4.3.2.5 Alternative D 

4.3.2.5.1 Direct and Indirect Effects 

Alternative D would restore an estimated 14,400 acres annually with prescribed fire during 

Decades 1and 2, requiring approximately 29 prescribed fire projects each year throughout the first 

20 years (Table 41). Resources from outside the Analysis Area would be required to complete 

five fires per year for the first two decades (Figure 25).  Beginning in Decade 3 to the end of 

Decade 4, approximately 41 prescribed fires each year would require additional resources to 

complete 17 fires per year (Figure 25).   

4.3.2.5.2 Cumulative Effects 

The past, present and future foreseeable effects include the demands on prescribed burning for 

other projects associated with sage steppe restoration or forest management throughout the 

Analysis Area.  For the FS, the other prescribed fires would be associated with forest 

management projects and are currently at a relatively low level and therefore, would have only a 

small cumulative effect. The BLM is currently conducting prescribed fires for sage steppe 

restoration as part of their existing program, which would become part of this Restoration 

Strategy and therefore, would not experience additional cumulative impacts.  Prescribed burning 

on private lands would be minimal and would not use FS or BLM crews, and therefore, would not 

have a cumulative impact.  The cumulative effects of this alternative in combination with the 

other agency demands on prescribed burning are essentially the same as the direct effects of this 

alternative. 

4.3.2.6 Alternative E 

4.3.2.6.1 Direct and Indirect Effects 

Alternative E would restore an estimated 19,153 acres annually with prescribed fire during 

Decades 1and 2, requiring approximately 38 prescribed fires each year during the first 20 years 

(Table 41).  Additional resources from outside the Analysis Area would be required to complete 

14 of those prescribed fires per year for the first two decades (Figure 25).  Annual prescribed fires 

on 24,000 acres in Decade 3 would require the implementation of 48 prescribed fires, requiring 

additional resources to complete 24 fires per year (Figure 25).  In Decade 4, there would be 

approximately 49 annual prescribed burns conducted over the first three years in this decade.  

These burns would require additional resources to complete 25 fires per year (Figure 25).   

4.3.2.6.2 Cumulative Effects 

The past, present and future foreseeable effects include the demands on prescribed burning for 

other projects associated with sage steppe restoration or forest management throughout the 

Analysis Area.  For the FS, the other prescribed fires would be associated with forest 

management projects and are currently at a relatively low level and therefore, would have only a 
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small cumulative effect. The BLM is currently conducting prescribed fires for sage steppe 

restoration as part of their existing program, which would become part of this Restoration 

Strategy and therefore, would not experience additional cumulative impacts.  Prescribed burning 

on private lands would be minimal and would not use FS or BLM crews, and therefore, would not 

have a cumulative impact.  The cumulative effects of this alternative in combination with the 

other agency demands on prescribed burning are essentially the same as the direct effects of this 

alternative. 

4.3.2.7 Alternative J (Preferred Alternative) 

4.3.2.7.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would restore an estimated 7,200 acres annually with 

prescribed fire during Decades 1and 2, requiring approximately 14 prescribed fire projects each 

year throughout the first 20 years (Table 41). The level of prescribed burning for the first two 

decades is within the current agency capability (Figure 25).  Beginning in Decade 3 to the end of 

Decade 5, approximately 41 prescribed fires each year would require additional resources to 

complete 17 fires per year (Figure 25). 

4.3.2.7.2 Cumulative Effects 

The past, present and future foreseeable effects include the demands on prescribed burning for 

other projects associated with sage steppe restoration or forest management throughout the 

Analysis Area.  For the FS, the other prescribed fires would be associated with forest 

management projects and are currently at a relatively low level and therefore, would have only a 

small cumulative effect. The BLM is currently conducting prescribed fires for sage steppe 

restoration as part of their existing program, which would become part of this Restoration 

Strategy and therefore, would not experience additional cumulative impacts.  Prescribed burning 

on private lands would be minimal and would not use FS or BLM crews, and therefore, would not 

have a cumulative impact.  The cumulative effects of this alternative in combination with the 

other agency demands on prescribed burning are essentially the same as the direct effects of this 

alternative. 
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Table 41.  Annual Acres of Prescribed Fire and Number of Burns Per Year to Accomplish 
 
Treatment by Alternative for Each Decade 
 

Alt.  A Alt.  B Alt.  C Alt.  D Alt.  E Alt. J 

Annual Annual Annual Annual Annual Annual 
Deca # of Acres # of Acres # of Acres # of Acres # of Acres # of Acres 

de Burns Treated Burns Treated Burns Treated Burns Treated Burns Treated Burns Treated 

1 8 3,900 49 24,300 24 12,150 29 14,400 38 19,200 14 7,200 

2 8 3,900 49 24,300 24 12,150 29 14,400 38 19,200 14 7,200 

3 8 3,900 49 24,300 49 24,300 41 20,500 48 24,000 41 20,500 

4 8 3,900 49 24,300 49 24,300 41 20,500 49 24,700 41 20,500 

5 8 3,900 - - 49 24,300 - - - - 41 20,500 

Figure 25.  Comparison of Number of Burns per Year to Current Agencies� Capability.1 

1The number of burns in Alternative E in Decade 4 would only occur for three years and the number of burns in Alternative 
J (Preferred Alternative) in Decade 5 would occur for seven years. 
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4.3.3 AIR QUALITY 

Maintaining the existing high air quality standards is important in the Analysis Area.  Impacts 

to air quality affect all populations, especially the young and elderly and those with respiratory 

health problems.  Several of the naturally occurring and planned activities have the potential to 

affect air quality. Wildfires are a source of temporary and unscheduled increases in pollutants, 

particularly emissions of particulate matter, measured as PM10 (particles less than 10 microns in 

size). Prescribed fires can cause short-term air quality degradation from smoke emissions.  The 

use of heavy equipment, vehicles and gravel roads can produce dust and vehicle emissions.  Dust 

created by driving on gravel roads results in short-term, localized decreases in air quality.   

Sources of air pollutants related to the proposed restoration activities include smoke from 

wildland fire, wildland fire use (WFU), prescribed burning, vehicular and equipment emissions, 

and dust from the use of unsurfaced roads.  Dust, and vehicle and equipment exhaust emissions 

would have minimal effects on air quality, because these types of emissions usually settle quickly 

and remain relatively close to their origin, resulting in only localized effects.  The greatest 

potential impact on air quality is smoke from wildland fires, WFU, and prescribed burning.  

Wildland fires would burn at a greater intensity than prescribed fires and therefore create greater 

potential for degrading air quality. However, wildland fires are sporadic in nature and 

unpredictable, and are therefore not part of this analysis.  Therefore, the air quality and human 

health effects of smoke generated from prescribed fires are the focus of this analysis.  

A project level smoke management plan would be developed for each prescribed fire 

operation and included with a project prescribed fire plan.  A daily burn permit would be required 

and authorized only by the local Air Quality Management District following approval of these 

plans. Burning would be conducted only on days meeting both smoke management and 

prescribed fire requirements. 

The execution of prescribed fires would occur on days that have fair to excellent smoke 

dispersion that would protect Class 1 airsheds and other smoke sensitive areas.  In contrast to the 

prescribed fire plan, a wildland fire use incident must be located within an approved Wildland 

Fire Use area that is contained within an approved Wildland Fire Implementation Plan (WFIP).  

Contained within this WFIP are the acceptable standards, requirements, and conditions under 

which a naturally occurring incident may be implemented.  In both cases, the principal objective 

is to use fire incidents to meet specific resource management objectives.  By implementing the 

plan requirements, the negative effects from smoke can be reduced.  However, this approach 

would not eliminate the risk of smoke impacts from prescribed fire and/or wildland fire use 

projects. Unanticipated smoke intrusions can be caused by unforeseen weather changes and 

equipment failures. 
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4.3.3.1 Methodology for Analysis 

This evaluation of air quality uses the estimated smoke emissions generated from prescribed fire 

because they have the greatest potential impact (USDI Bureau of Land Management 2006a) of 

the proposed activities. The predicted smoke emissions, by themselves, cannot be translated into 

effects on human health and air quality because the site-specific projects have not been planned.  

Therefore, the emission sources and quantities cannot be placed on the ground and given a time 

of occurrence. In all alternatives, the use of approved prescribed burn, wildland fire use, and 

smoke management plans in combination with the application of regulatory control through the 

permitting process would be applied on each site-specific project.  There are several analysis 

assumptions that are listed in the Air Quality Specialist Report for the Sage Steppe Ecosystem 

Restoration Strategy (JW Associates 2007g).   

For this analysis, the following qualitative impact levels are used to analyze effects on human 

health and air quality. The determination of what impact level applies to each alternative was 

based upon the estimated emissions of total PM10 and PM2.5, the duration of the burning 

window, the size of the Focus Area in relation to the amount of burning, the direction of 

prevailing winds in combination with the topographic orientation of the Analysis Area and 

professional judgment based upon past experiences with prescribed fires.   

� Negligible: Air quality would not change, or expected changes would be at or below the level 

of detection. Air quality effects would be considered none to slight.  Air quality standards 

and guidelines would maintain air quality within acceptable limits.   

� Slight Probability: There would be a slight probability that air quality would measurably 

change, but the changes would be small and remain local.  Air quality standards and 

guidelines would maintain air quality within acceptable limits.  The potential would exist for 

an occasional short-term degradation of acceptable emissions standards lasting less than 24

hours. 

� Low Probability: There would be a low probability that air quality would be expected to 

measurably change.  Air quality effects would be local and less than 24-hours in duration.  

Air quality standards and guidelines would likely be successful in maintaining air quality 

within acceptable limits.   

� Moderate Probability: There would be a moderate probability that air quality would 

measurably change.  Air quality effects would be substantial in the short-term (24-hours in 

duration), a result of multiple prescribed burn and wildland fire use projects occurring 

simultaneously.  Air quality impacts would be noticeable regionally.  The success of air 

quality standards and guidelines in maintaining air quality within acceptable limits in the 

short-term would be uncertain. 
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� High Probability: There would be a high probability that air quality would measurably 

change. Air quality effects would be substantial in the short-term (24-hours in duration), a 

result of multiple prescribed burn and wildland fire use projects occurring simultaneously.  

Air quality impacts would be noticeable regionally.  The success of air quality standards and 

guidelines in maintaining air quality within acceptable limits in the short-term would be 

uncertain. It is highly likely that the level of prescribed burning proposed would not be able 

to be accomplished because of adverse air quality impacts.   

4.3.3.2 Alternative A (Current Management) 

4.3.3.2.1 Direct and Indirect Effects 

Alternative A would use prescribed fire on 3,900 acres by conducting eight burns per year (Table 

41). The total PM10 and PM2.5 emissions would be approximately 240 and 192 tons, 

respectively. Table 42 provides a comparison of PM10 and PM2.5 emissions between 

alternatives. The impacts to air quality would be temporary with some short-term degradation.  

Air quality changes would be at or below detection levels resulting in negligible impacts from 

prescribed fire smoke emissions.   

The direct effects of the prescribed fires would be an increase the amount of smoke in the air 

during burning. Smoke would remain in the airshed for a relatively short time, generally not 

more then a few days.  Smoke production would be dispersed, because although simultaneous 

events would be occurring on a single day, they would be required to be far enough apart to 

maximize dispersion.  Design Standards would be required and are expected to be successful.  

Visual impairment and impact upon Class 1 airsheds would be mitigated through implementation 

of standards and guidelines for each agency and requirements of regulatory agencies.  Therefore, 

Class 1 areas would not be impacted by smoke. Based upon the evaluation criteria, there is a 

negligible probability that smoke generated from prescribed fires would have substantial effects 

on air quality (Table 43), however the effects would be short-term (24-hours in duration). 

The indirect effect on air quality would be an increase in the likelihood that the annual 

volume of emissions may place the airshed outside of its current air quality attainment status 

during the five decades. 

Alternative A is the only alternative that would pose a negligible probability of impacts 

throughout the entire 50-year implementation period.  Because of how potential air quality 

impacts are controlled through the regulatory process, adverse impacts would not be allowed to 

occur. Instead, the regulatory process would impose restrictions that have the potential to reduce 

the proposed rate of prescribed burning, which would slow down the rate of restoration.  This 

alternative would have the smallest likelihood of delays in the implementation of the prescribed 

fire restoration. 
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4.3.3.2.2 Cumulative Effects 

The past, present and future foreseeable effects include smoke generated from prescribed fires 

associated with other forest management throughout the Analysis Area and smoke generated from 

private land activities. 

Forest management will continue throughout the Analysis Area and if those management 

activities involve prescribed fire, they would have the potential for the cumulative effect of 

reducing the amount of annual burning that would be accomplished under this alternative.  The 

ability to accomplish the proposed rate of prescribed burning would be impacted by smoke 

transported from other burning activities on adjacent forests and resource management areas.  The 

cumulative impact of smoke drift from these outside sources would increase the probability that 

restoration activities in the Focus Area would be delayed.  The APCD permitting process would 

regulate the amount of burning in the area, thus reducing or eliminating foreseeable smoke related 

problems to sensitive areas from the Proposed Action. 

Prescribed burning on other federal and private lands would contribute to the cumulative 

effects on air quality and may cause delays in the implementation of the alternative.  These 

activities, along with those proposed on FS and BLM managed lands, would require burn permits 

before conducting prescribed fires. There is a negligible probability that major impacts on air 

quality would result from the cumulative burning activities.   

4.3.3.3 Alternative B (Proposed Action) 

4.3.3.3.1 Direct and Indirect Effects 

Alternative B would restore 24,300 acres per year with prescribed fire across the four million acre 

Focus Area.  In order to accomplish that rate of prescribed fire, 49 individual burns would be 

conducted annually that would have to fit into the 80-day burning window.  These prescribed 

burns would produce an estimated annual total of 1,506 tons of PM10 and 1,205 tons of PM2.5 

emissions throughout each of the first four decades in the planning period (Table 42).  These are 

the largest emissions of any of the alternatives, except for Decade 4 in Alternative E.   

The direct effects of the prescribed fires would be an increase the amount of smoke in the air 

during burning. Smoke would remain in the airshed for a relatively short time, generally not 

more then a few days.  Smoke production would be dispersed, because although simultaneous 

events would be occurring on a single day, they would be required to be far enough apart to 

maximize dispersion.  Visual impairment and impact upon Class 1 airsheds would be mitigated 

through implementation of standards and guidelines for each agency and requirements of 

regulatory agencies. Therefore, Class 1 areas would not be impacted by smoke.  Based upon the 

evaluation criteria, there is a moderate probability that smoke generated from prescribed fires 

would have substantial effects on air quality (Table 43), however the effects would be short-term 

(24-hours in duration). 
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The indirect effect on air quality would be an increase in the likelihood that the annual 

volume of emissions may place the airshed outside of its current air quality attainment status 

during the first four decades. 

Alternative B is the only alternative that would pose a moderate probability of impacts 

throughout the entire 40-year implementation period.  Because of how potential air quality 

impacts are controlled through the regulatory process, adverse impacts would not be allowed to 

occur. Instead, the regulatory process would impose restrictions that have the potential to reduce 

the proposed rate of prescribed burning, which would slow down the rate of restoration.  This 

alternative would have the greatest likelihood of delays in the implementation of the prescribed 

fire restoration. 

4.3.3.3.2 Cumulative Effects 

The past, present and future foreseeable effects include smoke generated from prescribed fires 

associated with other forest management throughout the Analysis Area and smoke generated from 

private land activities. 

Forest management will continue throughout the Analysis Area and if those management 

activities involve prescribed fire, they would have the potential for the cumulative effect of 

reducing the amount of annual burning that would be accomplished under this alternative.  The 

ability to accomplish the proposed rate of prescribed burning would be impacted by smoke 

transported from other burning activities on adjacent forests and resource management areas.  The 

cumulative impact of smoke drift from these outside sources would increase the probability that 

restoration activities in the Focus Area would be delayed.  The APCD permitting process would 

regulate the amount of burning in the area, thus reducing or eliminating foreseeable smoke related 

problems to sensitive areas from the Proposed Action. 

An additional 89,900 acres of restoration by prescribed fire is expected to be completed on 

other federal and private lands under Alternative B for a total of over one million acres of 

restoration by prescribed fire. Prescribed burning on other federal and private lands would 

contribute to the cumulative effects on air quality and may cause delays in the implementation of 

the alternative. These activities, along with those proposed on FS and BLM managed lands, 

would require burn permits before conducting prescribed fires.  There is a moderate probability 

that major impacts on air quality would result from the cumulative burning activities.   

4.3.3.4 Alternative C 

4.3.3.4.1 Direct and Indirect Effects 

Alternative C would restore 12,150 acres per year with prescribed fire by conducting 24 burns 

annually for the first two decades (Table 41).  During Decades 3-5, annual treatment would 

increase to 24,300 acres per year, requiring 49 burns per year (Table 41) that would have to fit 

into the 80-day burning window. The prescribed burns would produce an estimated annual total 

of 753 tons of PM10 and 602 tons of PM2.5 emissions during the first two decades.  These are 

the second lowest emissions produced for any of the alternatives during a single decade.  During 
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the last three decades, however, the prescribed burns would produce 1,506 tons of PM10 and 

1,205 tons of PM 2.5 emissions throughout the last three decades in the planning period (Table 

42). These emissions match those of Alternative B, and other than a three-year period in 

Alternative E, are the highest emissions produced by the alternatives.  A total of 971,700 acres 

would be treated by prescribed fire by the end of the planning period. 

The direct effects of the prescribed fires would be an increase the amount of smoke in the air 

during burning. Smoke would remain in the airshed for a relatively short time, generally not 

more then a few days.  Smoke production would be dispersed, because although simultaneous 

events would be occurring on a single day, they would be required to be far enough apart to 

maximize dispersion.  Visual impairment and impact upon Class 1 airsheds would be mitigated 

through implementation of standards and guidelines for each agency and requirements of 

regulatory agencies. Therefore, Class 1 areas would not be impacted by smoke.  Based upon the 

evaluation criteria, there is a slight to low probability during the first two decades and a moderate 

probability during the last three decades that smoke generated from prescribed fires would have 

substantial effects on air quality (Table 43), however the effects would be short-term (24-hours in 

duration). 

The indirect effect on air quality would be an increase in the likelihood that the annual 

volume of emissions may place the airshed outside of its current air quality attainment status 

during the last three decades. 

Implementation of Alternative C would be able to stay on schedule during the first two 

decades, due to the low probability of impacts.  Because of how potential air quality impacts are 

controlled through the regulatory process, adverse impacts would not be allowed to occur.  

Instead, the regulatory process would impose restrictions that have the potential to reduce the 

proposed rate of prescribed burning, which would slow down the rate of restoration.  This 

alternative would have the third greatest likelihood of delays in the implementation of the 

prescribed fire restoration based upon the final three decades. 

4.3.3.4.2 Cumulative Effects 

The past, present and future foreseeable effects include smoke generated from prescribed fires 

associated with other forest management throughout the Analysis Area and smoke generated from 

private land activities. 

Forest management will continue throughout the Analysis Area and if those management 

activities involve prescribed fire, they would have the potential for the cumulative effect of 

reducing the amount of annual burning that would be accomplished under this alternative.  The 

ability to accomplish the proposed rate of prescribed burning would be impacted by smoke 

transported from other burning activities on adjacent forests and resource management areas.  The 

cumulative impact of smoke drift from these outside sources would increase the probability that 

restoration activities in the Focus Area would be delayed.  The APCD permitting process would 
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regulate the amount of burning in the area, thus reducing or eliminating foreseeable smoke related 

problems to sensitive areas from the Proposed Action. 

An additional 89,900 acres of restoration by prescribed fire is expected to be completed on 

other federal and private lands under Alternative C for a total of over one million acres of 

restoration by prescribed fire. Prescribed burning on other federal and private lands would 

contribute to the cumulative effects on air quality and may cause delays in the implementation of 

the alternative. These activities, along with those proposed on FS and BLM managed lands, 

would require burn permits before conducting prescribed fires.  There is a slight to low 

probability during the first two decades and a moderate probability in the final three decades that 

major impacts on air quality would result from the cumulative burning activities.   

4.3.3.5 Alternative D 

4.3.3.5.1 Direct and Indirect Effects 

Alternative D would restore 14,400 acres per year with prescribed fire by completing 29 burns 

annually for the first two decades (Table 41).  During Decades 3 and 4, annual treatment would 

increase to 20,500 acres, requiring 41 burns each year (Table 41) that would have to fit into the 

80-day burning window. The prescribed burns would produce an estimated annual total of 891 

tons of PM10 and 713 tons of PM2.5 emissions during the first two decades, and 1,271 tons of 

PM10 and 1,017 tons of PM2.5 of emissions throughout the last three decades in the planning 

period (Table 42). The emissions are the third lowest of the alternatives.  A total of 697,200 acres 

would be treated by prescribed fire by the end of the planning period.   

The direct effects of the prescribed fires would be an increase the amount of smoke in the air 

during burning. Smoke would remain in the airshed for a relatively short time, generally not 

more then a few days.  Smoke production would be dispersed, because although simultaneous 

events would be occurring on a single day, they would be required to be far enough apart to 

maximize dispersion.  Visual impairment and impact upon Class 1 airsheds would be mitigated 

through implementation of standards and guidelines for each agency and requirements of 

regulatory agencies. Therefore, Class 1 areas would not be impacted by smoke.  Based upon the 

evaluation criteria, there is a slight to low probability during the first two decades and a low 

probability during the next two decades that smoke generated from prescribed fires would have 

substantial effects on air quality (Table 43), however the effects would be short-term (24-hours in 

duration). 

The indirect effect on air quality would be an increase in the likelihood that the annual 

volume of emissions may place the airshed outside of its current air quality attainment status 

during the last three decades. 

Implementation of Alternative D would be able to stay on schedule during the first two 

decades, due to the low probability of impacts.  Because of how potential air quality impacts are 

controlled through the regulatory process, adverse impacts would not be allowed to occur.  

Instead, the regulatory process would impose restrictions that have the potential to reduce the 
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proposed rate of prescribed burning, which would slow down the rate of restoration.  This 

alternative would have the second smallest likelihood of delays in the implementation of the 

prescribed fire restoration. 

4.3.3.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

The past, present and future foreseeable effects include smoke generated from prescribed fires 

associated with other forest management throughout the Analysis Area and smoke generated from 

private land activities. 

Forest management will continue throughout the Analysis Area and if those management 

activities involve prescribed fire, they would have the potential for the cumulative effect of 

reducing the amount of annual burning that would be accomplished under this alternative.  The 

ability to accomplish the proposed rate of prescribed burning would be impacted by smoke 

transported from other burning activities on adjacent forests and resource management areas.  The 

cumulative impact of smoke drift from these outside sources would increase the probability that 

restoration activities in the Focus Area would be delayed.  The APCD permitting process would 

regulate the amount of burning in the area, thus reducing or eliminating foreseeable smoke related 

problems to sensitive areas from the Proposed Action. 

An additional 75,500 acres of restoration by prescribed fire is expected to be completed on 

other federal and private lands under Alternative D for a total of approximately 772,000 acres of 

restoration by prescribed fire. Prescribed burning on other federal and private lands would 

contribute to the cumulative effects on air quality and may cause delays in the implementation of 

the alternative. These activities, along with those proposed on FS and BLM managed lands, 

would require burn permits before conducting prescribed fires.  There is a slight to low 

probability during the first two decades and a low probability in the next two decades that major 

impacts on air quality would result from the cumulative burning activities.   

4.3.3.6 Alternative E 

4.3.3.6.1 Direct and Indirect Effects 

Alternative E would restore 19,200 acres annually with prescribed fire by completing 38 burns 

per year (Table 41). This restoration would produce an estimated annual 1,187 tons of PM10 and 

950 tons of PM2.5 emissions during Decades 1 and 2 (Table 41).  In Decade 3, the annual 

prescribed burn treatment would increase to 24,000 acres and 48 burns per year that would have 

to fit into the 80-day burning window.  This activity would generate an estimated 1,488 tons of 

PM10 and 1,190 tons of PM2.5 of emissions (Table 42).  In Decade 4 the annual restoration by 

fire would again increase to 24,700 acres and 49 burns per year, but this activity would only 

occur for the first three years of this decade. No prescribed fire activity is planned past year 33, 

which is the implementation period of this alternative.  At the end of the implementation period, 

697,200 acres would be treated by prescribed fire. 
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The direct effects of the prescribed fires would be an increase the amount of smoke in the air 

during burning. Smoke would remain in the airshed for a relatively short time, generally not 

more then a few days.  Smoke production would be dispersed, because although simultaneous 

events would be occurring on a single day, they would be required to be far enough apart to 

maximize dispersion.  Visual impairment and impact upon Class 1 airsheds would be mitigated 

through implementation of standards and guidelines for each agency and requirements of 

regulatory agencies. Therefore, Class 1 areas would not be impacted by smoke.  Based upon the 

evaluation criteria, there is a low probability during the first two decades and a moderate 

probability during the next two decades that smoke generated from prescribed fires would have 

substantial effects on air quality (Table 43), however the effects would be short-term (24-hours in 

duration). 

The indirect effect on air quality would be an increase in the likelihood that the annual 

volume of emissions may place the airshed outside of its current air quality attainment status 

during the last three decades. 

Implementation of Alternative E would be able to stay on schedule during the first two 

decades, due to the low probability of impacts.  Because of how potential air quality impacts are 

controlled through the regulatory process, adverse impacts would not be allowed to occur.  

Instead, the regulatory process would impose restrictions that have the potential to reduce the 

proposed rate of prescribed burning, which would slow down the rate of restoration.  This 

alternative would have the third smallest likelihood of delays in the implementation of the 

prescribed fire restoration. 

4.3.3.6.2 Cumulative Effects 

The past, present and future foreseeable effects include smoke generated from prescribed fires 

associated with other forest management throughout the Analysis Area and smoke generated from 

private land activities. 

Forest management will continue throughout the Analysis Area and if those management 

activities involve prescribed fire, they would have the potential for the cumulative effect of 

reducing the amount of annual burning that would be accomplished under this alternative.  The 

ability to accomplish the proposed rate of prescribed burning would be impacted by smoke 

transported from other burning activities on adjacent forests and resource management areas.  The 

cumulative impact of smoke drift from these outside sources would increase the probability that 

restoration activities in the Focus Area would be delayed.  The APCD permitting process would 

regulate the amount of burning in the area, thus reducing or eliminating foreseeable smoke related 

problems to sensitive areas from the Proposed Action. 

An additional 75,500 acres of restoration by prescribed fire is expected to be completed on 

other federal and private lands under Alternative E for a total of approximately 772,000 acres of 

restoration by prescribed fire. Prescribed burning on other federal and private lands would 

contribute to the cumulative effects on air quality and may cause delays in the implementation of 
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the alternative. These activities, along with those proposed on FS and BLM managed lands, 

would require burn permits before conducting prescribed fires.  There is a low probability during 

the first two decades and a moderate probability in the next two decades that major impacts on air 

quality would result from the cumulative burning activities.   

4.3.3.7 Alternative J (Preferred Alternative) 

4.3.3.7.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would restore 7,200 acres per year with prescribed fire by 

completing 14 burns annually for the first two decades (Table 41).  During Decades 3, 4 and 5, 

annual treatment would increase to 20,500 acres, requiring 41 burns each year (Table 41) that 

would have to fit into the 80-day burning window.  The prescribed burns would produce an 

estimated annual total of 445 tons of PM10 and 356 tons of PM2.5 emissions during the first two 

decades, and 1,271 tons of PM10 and 1,017 tons of PM2.5 of emissions throughout the last three 

decades in the planning period (Table 42). The emissions are the second lowest of the 

alternatives. A total of 697,200 acres would be treated by prescribed fire by the end of the 

planning period. 

The direct effects of the prescribed fires would be an increase the amount of smoke in the air 

during burning. Smoke would remain in the airshed for a relatively short time, generally not 

more then a few days.  Smoke production would be dispersed, because although simultaneous 

events would be occurring on a single day, they would be required to be far enough apart to 

maximize dispersion.  Visual impairment and impact upon Class 1 airsheds would be mitigated 

through implementation of standards and guidelines for each agency and requirements of 

regulatory agencies. Therefore, Class 1 areas would not be impacted by smoke.  Based upon the 

evaluation criteria, there is a slight probability during the first two decades and a low probability 

during the next three decades that smoke generated from prescribed fires would have substantial 

effects on air quality (Table 43), however the effects would be short-term (24-hours in duration). 

The indirect effect on air quality would be an increase in the likelihood that the annual 

volume of emissions may place the airshed outside of its current air quality attainment status 

during the last three decades. 

Implementation of Alternative J (Preferred Alternative) would be able to stay on schedule 

during the first two decades, due to the slight probability of impacts.  Because of how potential 

air quality impacts are controlled through the regulatory process, adverse impacts would not be 

allowed to occur. Instead, the regulatory process would impose restrictions that have the 

potential to reduce the proposed rate of prescribed burning, which would slow down the rate of 

restoration. This alternative would have the second smallest likelihood of delays in the 

implementation of the prescribed fire restoration. 
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4.3.3.7.2 Cumulative Effects 

The past, present and future foreseeable effects include smoke generated from prescribed fires 

associated with other forest management throughout the Analysis Area and smoke generated from 

private land activities. 

Forest management will continue throughout the Analysis Area and if those management 

activities involve prescribed fire, they would have the potential for the cumulative effect of 

reducing the amount of annual burning that would be accomplished under this alternative.  The 

ability to accomplish the proposed rate of prescribed burning would be impacted by smoke 

transported from other burning activities on adjacent forests and resource management areas.  The 

cumulative impact of smoke drift from these outside sources would increase the probability that 

restoration activities in the Focus Area would be delayed.  The APCD permitting process would 

regulate the amount of burning in the area, thus reducing or eliminating foreseeable smoke related 

problems to sensitive areas from the Proposed Action. 

An additional 75,500 acres of restoration by prescribed fire is expected to be completed on 

other federal and private lands under Alternative J (Preferred Alternative) for a total of 

approximately 772,000 acres of restoration by prescribed fire.  Prescribed burning on other 

federal and private lands would contribute to the cumulative effects on air quality and may cause 

delays in the implementation of the alternative.  These activities, along with those proposed on FS 

and BLM managed lands, would require burn permits before conducting prescribed fires.  There 

is a slight probability during the first two decades and a low probability in the next three decades 

that major impacts on air quality would result from the cumulative burning activities.   

Table 42.  Total Estimated Tons of PM10 and PM2.5 Emissions by Decade by Alternative 

Alternatve A Alternatve B Alternatve C Alternatve D Alternatve E Alternatve J 

Decade PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 
(Tons) (Tons) (Tons) (Tons) (Tons) (Tons) (Tons) (Tons) (Tons) (Tons) (Tons) (Tons) 

1 240 192 1,506 1,205 753 602 891 713 1,187 950 445 356 

2 240 192 1,506 1,205 753 602 891 713 1,187 950 445 356 

3 240 192 1,506 1,205 1,506 1,205 1,271 1,017 1,488 1,190 1,271 1,017 

4 240 192 1,506 1,205 1,506 1,205 1,271 1,017 1,532 1,226 1,271 1,017 

5 240 192 - - 1,506 1,205 - - - - 1,271 1,017 
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Table 43.  Probability of Impacts from Prescribed Burning on Human Health and Air Quality 
 

Values from Restoration Treatments by Alternative 
 


Decade Alternative A Alternative B Alternative C Alternative D Alternative E1 Alternative J1 

1 

2 

3 

4 

5 

Negligible 

Negligible 

Negligible 

Negligible 

Negligible 

Moderate 
Probability 

Moderate 
Probability 

Moderate 
Probability 

Moderate 
Probability 

-

Slight to Low 
Probability 

Slight to Low 
Probability 

Moderate 
Probability 

Moderate 
Probability 

Moderate 
Probability 

Slight to Low 
Probability 

Slight to Low 
Probability 

Low 
Probability 

Low 
Probability 

-

Low 
Probability 

Low 
Probability 

Moderate 
Probability 

Moderate 
Probability 

-

Slight 
Probability 

Slight 
Probability 

Low 
Probability 

Low 
Probability 

Low 
Probability 

1For Alternative E the impacts would only occur in the first three years of Decade 4 and Alternative J (Preferred 
Alternative) would occur in the first seven years of decade 5. 

4.4 Livestock Grazing 

4.4.1 FORAGE FOR DOMESTIC ANIMALS 

The Sage Steppe Ecosystem Restoration Strategy has the purpose of restoring the landscape to a 

sage steppe ecosystem that functions similarly to the pre-1870s landscape mosaic, including 

similar vegetation mosaics and species composition.  The pre-1870s landscape mosaic was a 

constantly changing mosaic of grasses, different stages of sagebrush with scattered juniper trees, 

and some dense juniper woodlands. The existing dense and less dense juniper woodland 

components of the sage steppe ecosystem occupy a larger area in the Focus Area than they did in 

the 1870s (Section 4.2.1 Sage Steppe Ecosystem Mosaic). Increases in the density of juniper are 

associated with decreases in the ground cover consisting of shrubs, grasses and forbs (Section 

4.4.1.1 Methodology for Analysis). Density increases of Western juniper over the past century 

have reduced livestock forage availability and has been a contributing factor to previous 

reductions in livestock numbers in the Analysis Area (JW Associates 2007h). 

Agriculture, including ranching operations, ranks as one of the top three economic activities 

in the Analysis Area.  Grazing on public lands is an integral part of many of these ranching 

operations. Ranchers typically use public lands for three- to six-month periods while their base 

(private) property, not being used for grazing, is devoted to alfalfa and grass hay production for 

winter feed. For example, ranchers who have grazing allotments on the Modoc National Forest 

depend on approximately 15 percent of their total annual forage requirement from National Forest 

lands (JW Associates 2007h).  Reductions in public land grazing disrupt this ranch/public land 
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balance and will generally result in a decrease in the number of livestock a given ranch operation 

can support. Grazing lands throughout Modoc County are currently at capacity. 

4.4.1.1 Methodology for Analysis 

The basic methodology for the analysis of the effects of the alternatives was to assess the range 

condition trends qualitatively and compare those trends between alternatives.  The quality of 

range condition is also compared between alternatives based upon short-term impacts and long-

term improvement in the condition of the rangeland component of the sage steppe ecosystem 

expected to occur by mechanical and fire use restoration treatment methods.  The restoration 

activities would change juniper dominated areas to grassland and sagebrush dominated sage 

steppe areas (Section 4.2.1 Sage Steppe Ecosystem Mosaic). Larger areas of grassland and 

sagebrush dominated sage steppe would provide higher quality range conditions for livestock 

grazing. 

4.4.1.2 Management Direction for Livestock Grazing 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide management direction for livestock grazing through management directives, standards, 
 


and guidelines. 
 


Goals for livestock grazing from the Modoc National Forest LRMP that apply to this Restoration 
 


Strategy include: 
 


� Maintain the wild horse herd populations between 275 and 335 animals. 

� Balance permitted grazing and forage capacity by 2000 with grazing systems that 
 

complement other resource needs. 
 

� Coordinate livestock grazing resource planning opportunities with BLM, SCS and 

individuals to achieve goals. 

Goals for livestock grazing from the BLM Northeastern California Field Offices RMPs that 

apply to this Restoration Strategy include: 

� Livestock grazing will be maintained as a recognized and economically viable use of 

public lands. Authorized use will be such that rangeland health standards are met and 

maintained, and the needs of other resources and resource users are adequately addressed. 

� Treatments will effectively reduce juniper density while leaving sufficient herbaceous 

material to provide watershed protection as well as forage and cover for wildlife and 

other resource needs. 
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4.4.1.3 Alternative A (Current Management) 

4.4.1.3.1 Direct and Indirect Effects 

Livestock grazing would continue at the current level in accordance with applicable land 

management plan direction (Figure 24). Alternative A (Current Management) would result in 

only minor long-term changes in the current trend of overall range condition and desirable sage-

steppe plant species. With the greatest shortfall between the rate of sage steppe restoration and 

rate of juniper density increases occurring in this alternative, and without periodic disturbance, be 

it mechanical or by fire, increases in juniper density would likely continue.  A closed juniper 

canopy limits establishment of desirable plant species and could result in a continued reduction in 

forage base, over time. 

4.4.1.3.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, firewood gathering 

and forest management throughout the Analysis Area. 

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Temporary roads 

may reduce forage during their use, however this loss of forage would be minor, and would occur 

during restoration treatment and therefore would be during the livestock rest period.  Some new 

roads could be built on private lands to support restoration projects.  

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would likely move some areas toward the pre-1870s landscape mosaic conditions by removing 

juniper and opening up the areas for sagebrush. There would be some increased forage in these 

areas however it would occur in relatively small areas compared to the restoration treatments.   

Forest management will continue inside of the Analysis Area and if those projects improve 

range conditions, those actions would contribute toward an increase in range conditions. 

However, forest management projects generally do not have a goal of increasing range 

conditions, therefore forest management projects would have a minor effect on range conditions.   

The cumulative effects of Alternative A include an additional 486,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 730,000 acres. The cumulative effect of sage steppe 

restoration projects would contribute toward a more positive range condition trend. 

4.4.1.4 Alternative B (Proposed Action) 

4.4.1.4.1 Direct and Indirect Effects 

Alternative B would result in an upward trend in range quality based upon acres restored (Figure 

24). The short-term impacts (less than five years) from restoration activities would be a reduction 

of range conditions due to fire use, in particular.  However, grasses would quickly reestablish and 

would dominate those restored areas (EOARC 2007).  The restoration treatments would result in 

a long-term (greater than 10 years) upward trend in range condition due to the change from 

juniper dominated areas to grassland and sagebrush dominated sage steppe areas.   Over 40 years, 
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an estimated 1,254,200 acres of sage steppe ecosystem would be restored under Alternative B, 

resulting in long-term improvement in range conditions. 

4.4.1.4.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, firewood gathering 

and forest management throughout the Analysis Area.   

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Temporary roads 

may reduce forage during their use, however this loss of forage would be minor, and would occur 

during restoration treatment and therefore would be during the livestock rest period.  Some new 

roads could be built on private lands to support restoration projects.   

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would likely move some areas toward the pre-1870s landscape mosaic conditions by removing 

juniper and opening up the areas for sagebrush. There would be some increased forage in these 

areas however it would occur in relatively small areas compared to the restoration treatments.   

Forest management will continue inside of the Analysis Area and if those projects improve 

range conditions, those actions would contribute toward an increase in range conditions. 

However, forest management projects generally do not have a goal of increasing range 

conditions, therefore forest management projects would have a minor effect on range conditions.   

The cumulative effects of Alternative B include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres. The cumulative effects of 

restoration activities would be long-term improvement of range condition across a large area. 

4.4.1.5 Alternative C 

4.4.1.5.1 Direct and Indirect Effects 

Alternative C would result in an upward trend in range quality based upon acres restored (Figure 

24). The short-term impacts (less than five years) from restoration activities would be a reduction 

of range conditions due to fire use, in particular.  However, grasses would quickly reestablish and 

would dominate those restored areas (EOARC 2007).  The restoration treatments would result in 

a long-term (greater than 10 years) upward trend in range condition due to the change from 

juniper dominated areas to grassland and sagebrush dominated sage steppe areas.   

The direct and indirect effects of Alternative C would be similar to Alternative B, because 

they treat the same area with the same treatment methods.  However, Alternative C would 

achieve the restoration at a slower rate than Alternative B, resulting in an additional 10 years 

needed to restore the Focus Area. Alternative C has the second lowest rate of restoration (Figure 

24). 
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4.4.1.5.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, firewood gathering 

and forest management throughout the Analysis Area.   

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Temporary roads 

may reduce forage during their use, however this loss of forage would be minor, and would occur 

during restoration treatment and therefore would be during the livestock rest period.  Some new 

roads could be built on private lands to support restoration projects.   

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would likely move some areas toward the pre-1870s landscape mosaic conditions by removing 

juniper and opening up the areas for sagebrush. There would be some increased forage in these 

areas however it would occur in relatively small areas compared to the restoration treatments.   

Forest management will continue inside of the Analysis Area and if those projects improve 

range conditions, those actions would contribute toward an increase in range conditions. 

However, forest management projects generally do not have a goal of increasing range 

conditions, therefore forest management projects would have a minor effect on range conditions.   

The cumulative effects of Alternative C include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres. The cumulative effects of 

restoration activities would be long-term improvement of range condition across a large area. 

4.4.1.6 Alternative D 

4.4.1.6.1 Direct and Indirect Effects 

Alternative D would result in an upward trend in range quality based upon acres restored (Figure 

24). The short-term impacts (less than five years) from restoration activities would be a reduction 

of range conditions due to fire use, in particular.  However, grasses would quickly reestablish and 

would dominate those restored areas (EOARC 2007).  The restoration treatments would result in 

a long-term (greater than 10 years) upward trend in range condition due to the change from 

juniper-dominated areas to grassland and sagebrush dominated sage steppe areas.   

The direct and indirect effects of Alternative D would be similar to Alternative B, because 

they treat a similar area within the same time (40 years). However, Alternative D proposes a 

higher percentage of mechanical treatment than Alternatives B and C that would result in more 

sagebrush and less grassland. Alternative D has the second highest rate of restoration (Figure 

24). The restoration would create a long-term improvement in range condition. 

4.4.1.6.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, firewood gathering 

and forest management throughout the Analysis Area.   

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Temporary roads 
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may reduce forage during their use, however this loss of forage would be minor, and would occur 

during restoration treatment and therefore would be during the livestock rest period.  Some new 

roads could be built on private lands to support restoration projects.  

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would likely move some areas toward the pre-1870s landscape mosaic conditions by removing 

juniper and opening up the areas for sagebrush. There would be some increased forage in these 

areas however it would occur in relatively small areas compared to the restoration treatments.   

Forest management will continue inside of the Analysis Area and if those projects improve 

range conditions, those actions would contribute toward an increase in range conditions. 

However, forest management projects generally do not have a goal of increasing range 

conditions, therefore forest management projects would have a minor effect on range conditions.   

The cumulative effects of Alternative D include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres. The cumulative effects of 

restoration activities would be long-term improvement of range condition across a large area. 

4.4.1.7 Alternative E 

4.4.1.7.1 Direct and Indirect Effects 

Alternative E would result in an upward trend in range quality based upon acres restored (Figure 

24). The short-term impacts (less than five years) from restoration activities would be a reduction 

of range conditions due to fire use, in particular.  However, grasses would quickly reestablish and 

would dominate those restored areas (EOARC 2007).  The restoration treatments would result in 

a long-term (greater than 10 years) upward trend in range condition due to the change from 

juniper-dominated areas to grassland and sagebrush dominated sage steppe areas.  

The direct and indirect effects of Alternative E would be similar to Alternative D, because 

they treat the same area with the same treatment methods.  However, Alternative E proposes a 

higher treatment rate than all of the other alternatives, including Alternative D (Figure 24).  The 

restoration would create a long-term improvement in range condition. 

4.4.1.7.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, firewood gathering 

and forest management throughout the Analysis Area.   

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Temporary roads 

may reduce forage during their use, however this loss of forage would be minor, and would occur 

during restoration treatment and therefore would be during the livestock rest period.  Some new 

roads could be built on private lands to support restoration projects.   

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would likely move some areas toward the pre-1870s landscape mosaic conditions by removing 
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juniper and opening up the areas for sagebrush. There would be some increased forage in these 

areas however it would occur in relatively small areas compared to the restoration treatments.   

Forest management will continue inside of the Analysis Area and if those projects improve 

range conditions, those actions would contribute toward an increase in range conditions. 

However, forest management projects generally do not have a goal of increasing range 

conditions, therefore forest management projects would have a minor effect on range conditions.   

The cumulative effects of Alternative E include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres. The cumulative effects of 

restoration activities would be long-term improvement of range condition across a large area. 

4.4.1.8 Alternative J (Preferred Alternative) 

4.4.1.8.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would result in an upward trend in range quality based upon 

acres restored (Figure 24). The short-term impacts (less than five years) from restoration 

activities would be a reduction of range conditions due to fire use, in particular.  However, 

grasses would quickly reestablish and would dominate those restored areas (EOARC 2007).  The 

restoration treatments would result in a long-term (greater than 10 years) upward trend in range 

condition due to the change from juniper-dominated areas to grassland and sagebrush dominated 

sage steppe areas. 

The direct and indirect effects of Alternative J (Preferred Alternative) would be similar to 

Alternative C, because they treat a similar area within a similar period (47 to 50 years).  However, 

Alternative J (Preferred Alternative) proposes a higher percentage of mechanical treatment than 

Alternatives B and C that would result in more sagebrush and less grassland. The restoration 

would create a long-term improvement in range condition. 

4.4.1.8.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, firewood gathering 

and forest management throughout the Analysis Area.   

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Temporary roads 

may reduce forage during their use, however this loss of forage would be minor, and would occur 

during restoration treatment and therefore would be during the livestock rest period.  Some new 

roads could be built on private lands to support restoration projects.  

Firewood gathering would occur at various locations in the Focus Area. Firewood gathering 

would likely move some areas toward the pre-1870s landscape mosaic conditions by removing 

juniper and opening up the areas for sagebrush. There would be some increased forage in these 

areas however it would occur in relatively small areas compared to the restoration treatments.   

Forest management will continue inside of the Analysis Area and if those projects improve 

range conditions, those actions would contribute toward an increase in range conditions. 
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However, forest management projects generally do not have a goal of increasing range 

conditions, therefore forest management projects would have a minor effect on range conditions.   

The cumulative effects of Alternative J (Preferred Alternative) include an additional 569,000 

acres of the Focus Area that are expected to be restored on other federal (Table 35) and private 

lands (Table 36), resulting in a total restored area of more than 1,821,900 acres. The cumulative 

effects of restoration activities would be long-term improvement of range condition across a large 

area. 

4.4.2 IMPACTS ON LIVESTOCK INDUSTRY 

Livestock grazing has changed fire regimes throughout the Focus Area through the reduction of 

fine fuels (Section 3.2.5 Disturbance Regimes in the Sage Steppe Ecosystem). The FS and BLM 

will manage livestock grazing to achieve restoration objectives (Section 4.4 Livestock Grazing) 

using rest periods (Section 2.4.3 Livestock Grazing Management Practices) and compliance with 

existing standards and guidelines that would determine the timing, duration, and intensity of 

grazing. There are two principle reasons that rest from livestock grazing would be necessary to 

achieve sage steppe ecosystem restoration goals: reestablishment of sage steppe vegetation, 

including the prevention of non-native weed species; and creating adequate understory for fire 

use. The first and foremost need for rest from grazing is to ensure that newly established grass 

and forb species can become vigorous with adequate crown and root structure.  Increased 

densities and ground cover of native grasses and forbs will minimize any occurrence of 

cheatgrass and other invasive non-natives (EORAC 2007).  Rest will be required following any 

treatment until site-specific objectives have been met.  In this ecosystem, experience and the 

science suggest this to be a minimum of two growing seasons.  Rest for longer periods may be 

required in situations where specific site conditions, or monitoring indicate a longer period of rest 

is necessary to achieve site-specific restoration objectives. 

All restoration treatments are designed to result in an increase in sage steppe grass, forb and 

brush species that would result in a corresponding upward trend in overall range condition over 

time (Section 4.4.1 Forage for Domestic Animals). However, as described, restoration treatments 

would require resting from livestock grazing. These rest requirements would have consequences 

to the livestock operators. They may be faced with the need to find alternative feed and forage 

sources for whatever portion of their allotment is involved in the treatment and required rest 

period. There may be instances where an individual livestock operator can locate alternative 

pasturage or additional feed sources such as supplemental hay, but these require an additional 

expense to the rancher. If no alternative pasturage or additional feed sources such as 

supplemental hay can be found, then the individual livestock operator would have to reduce herd 

sizes during the duration of the rest and restoration treatments.  It is assumed that grazing lands 

throughout Modoc County are being used at capacity; therefore most livestock operators would 

likely have to reduce herd sizes. 
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4.4.2.1 Methodology for Analysis 

Rest from livestock grazing is an important component in this restoration effort.  A comparison of 

the total number of animal unit months (AUMs) rested per year by alternative and the reduction 

in sales was completed to evaluate the impacts on the livestock industry.   

4.4.2.2 Alternative A (Current Management) 

Livestock management would continue at essentially the current level in accordance with 

applicable land management plan direction. Alternative A has the lowest rate of restoration 

compared with the other alternatives and therefore has the lowest number of AUMs rested per 

year (Figure 26). Alternative A (Current Management) includes about 1,261 AUMs rested that 

equals an annual value in cash receipts of about $120,000 per year (Section 4.7 Socioeconomics). 

4.4.2.2.1 Cumulative Effects 

The past, present and future foreseeable effects include impacts from forest management and 

other sage steppe restoration projects throughout the Analysis Area. Forest management will 

continue inside of the Analysis Area and those projects might involve actions that would require 

rest from livestock grazing that would add to the number AUMs rested.   

The cumulative effects of Alternative A include an additional 486,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 730,000 acres.  These sage steppe restoration 

projects would potentially need to be rested during restoration and would therefore would 

contribute to the cumulative effect on the livestock industry. 

4.4.2.3 Alternative B (Proposed Action) 

4.4.2.3.1 Direct and Indirect Effects 

Alternative B (Proposed Action) would have nearly 8,000 AUMs rested per year for most of the 

duration of this alternative (Figure 26). The short-term impacts to the industry are the second 

1
most of the alternatives in Decades 1 and 2 (Figure 26).  Resting 8,000 AUMs  annually would be 

necessary over the 2.3 million acres of livestock grazing allotments within the Focus Area.  Some 

impacts to the livestock industry would occur due to increased costs for feed, moving livestock to 

other pastures, renting private pastures or loss of income due to smaller herds.  These impacts 

would be short-term (less than five years) to individual ranchers but would be long-term (greater 

than 10 years) to the livestock industry because they would continue for 40 years.  Alternative B 

would result in an annual reduction in cash receipts of about $631,000 per year (Section 4.7 

Socioeconomics). 

 Note that the AUMs rested for each alternative used in the Socioeconomics analysis is the difference 

between Current Management (Alternative A) and the alternative, which results in lower numbers of 

AUMs rested compared to this analysis which uses the total number of rested AUMs. 
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4.4.2.3.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from forest management and 

other sage steppe restoration projects throughout the Analysis Area. Forest management will 

continue inside of the Analysis Area and those projects might involve actions that would require 

rest from livestock grazing that would add to the number AUMs rested.   

The cumulative effects of Alternative B include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  These sage steppe restoration 

projects would potentially need to be rested during restoration and would therefore would 

contribute to the cumulative effect on the livestock industry. 

4.4.2.4 Alternative C 

4.4.2.4.1 Direct and Indirect Effects 

The direct and indirect effects of Alternative C would be similar to Alternative B.  However, the 

number of required AUMs rested per year would start at nearly 4,000 for the first decade and 

rd th th
increase to nearly 8000 for the 3 , 4  and 5  decades (Figure 26). The short-term impacts to the 

industry are the second least of the alternatives in Decades 1 and 2 (Figure 26).  Resting 4,000 to 

8,000 AUMS annually would be necessary over the 2.3 million acres of livestock grazing 

allotments within the Focus Area.  Alternative C would result in an annual reduction in cash 

receipts of about $631,000 per year (Section 4.7 Socioeconomics). 

4.4.2.4.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from forest management and 

other sage steppe restoration projects throughout the Analysis Area. Forest management will 

continue inside of the Analysis Area and those projects might involve actions that would require 

rest from livestock grazing that would add to the number AUMs rested.   

The cumulative effects of Alternative C include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  These sage steppe restoration 

projects would potentially need to be rested during restoration and would therefore would 

contribute to the cumulative effect on the livestock industry. 

4.4.2.5 Alternative D 

4.4.2.5.1 Direct and Indirect Effects 

This alternative would have a reduced impact on the livestock industry through shorter rest 

periods associated with mechanical treatment.  The number of AUMs rested per year that would 

rd
be required would start at about 6,400 for the first decade and increase to over 8,100 for the 3 

th
and 4  decades (Figure 26). The impacts to the industry would be the third least of the 

alternatives in Decades 1 and 2 (Figure 26).  Resting 6,400 to 8,100 AUMS annually would be 

necessary over the 2.3 million acres of livestock grazing allotments within the Focus Area.  
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Alternative D would result in an annual reduction in cash receipts of about $651,000 per year 

(Section 4.7 Socioeconomics). 

4.4.2.5.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from forest management and 

other sage steppe restoration projects throughout the Analysis Area. Forest management will 

continue inside of the Analysis Area and those projects might involve actions that would require 

rest from livestock grazing that would add to the number AUMs rested.   

The cumulative effects of Alternative D include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  These sage steppe restoration 

projects would potentially need to be rested during restoration and would therefore would 

contribute to the cumulative effect on the livestock industry. 

4.4.2.6 Alternative E 

4.4.2.6.1 Direct and Indirect Effects 

Alternative E proposes a higher percentage of mechanical treatment and treats the highest 

percentage of dense juniper stands. This alternative would require the highest level of annual rest 

through the first three decades, which could pose a greater impact on the industry in the first three 

decades. 

The number of rested AUMs per year that would be required would start at over 8,500 for the 

rd
first two decades and increase to nearly 10,000 for the 3  decade (Figure 26). The short-term 

impacts to the industry are the greatest of the alternatives in Decades 1 and 2 (Figure 26).  

Resting 8,500 to nearly 10,000 AUMS annually would be necessary over the 2.3 million acres of 

livestock grazing allotments within the Focus Area.  Alternative E would result in an annual 

reduction in cash receipts of about $821,000 per year (Section 4.7 Socioeconomics). Other 

impacts to the livestock industry would be similar to that of Alternative D.   

4.4.2.6.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from forest management and 

other sage steppe restoration projects throughout the Analysis Area. Forest management will 

continue inside of the Analysis Area and those projects might involve actions that would require 

rest from livestock grazing that would add to the number AUMs rested.   

The cumulative effects of Alternative E include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  These sage steppe restoration 

projects would potentially need to be rested during restoration and would therefore would 

contribute to the cumulative effect on the livestock industry. 
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4.4.2.7 Alternative J (Preferred Alternative) 

4.4.2.7.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would have a reduced impact on the livestock industry 

through shorter rest periods associated with mechanical treatment.  The number of AUMs rested 

per year that would be required would start at about 3,200 for the first decade, increase to 4,500 

rd th
for the second decade, and increase again to over 8,100 for the 3  and 4  decades (Figure 26). 

The impacts to the industry would be the second least of the alternatives in Decades 1 and 2 

(Figure 26). Resting 3,200 to 8,100 AUMS annually would be necessary over the 2.3 million 

acres of livestock grazing allotments within the Focus Area.  Alternative J (Preferred Alternative) 

would result in an annual reduction in cash receipts of about $651,000 per year (Section 4.7 

Socioeconomics). 

4.4.2.7.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from forest management and 

other sage steppe restoration projects throughout the Analysis Area. Forest management will 

continue inside of the Analysis Area and those projects might involve actions that would require 

rest from livestock grazing that would add to the number AUMs rested.   

The cumulative effects of Alternative D include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  These sage steppe restoration 

projects would potentially need to be rested during restoration and would therefore would 

contribute to the cumulative effect on the livestock industry. 
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Figure 26.  Alternative Comparison of Rested AUMs per Year 

4.5 Watershed and Soil Resources 

4.5.1 WATERSHED 

One of the effects of the current condition of the sage steppe ecosystem is a reduction in 

hydrologic values due to reduction of ground cover and increases in erosion (Section 3.6 Soil 

Resources) caused by increased juniper density. Restoration treatments have been shown to 

increase ground cover, reduce runoff, increase infiltration capacity, and dramatically reduce 

sediment yield compared to untreated areas (EOARC 2007).  There are concerns about the short-

term potential impacts of the restoration treatments on increasing erosion and sediment yield.  

One of the objectives of this project is to improve watershed function and condition.  This 

analysis combines several factors into a watershed function and condition trend analysis that 

considers both short-term impacts for the treatments and long-term changes in watershed function 

(Section 4.5.1.2 Methodology for Analysis). 
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4.5.1.1 Management Direction for Watershed 

The primary regulation that governs the impacts of management activities on water resources is 

the Clean Water Act (CWA).  The CWA requires each state to adopt water quality standards that 

protect the public health and welfare and enhance water quality.  The objective of the CWA is to 

restore and maintain the chemical, physical, and biological integrity of surface waters in the U.S. 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 

California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 

provide additional management direction through management directives, standards, and 

guidelines for watershed resources. 

Watershed goals from the Modoc National Forest LRMP that apply to this Restoration Strategy 

include: 

� Use Best Management Practices (BMPs) to meet water quality objectives 

� In second- or third-order watersheds, limit cumulative impacts to protect stream channel 

conditions and water quality. 

� Rehabilitate degraded watershed areas impairing water quality. 

� Ensure Forest activities will not adversely affect groundwater quality. 

Watershed goals from the BLM Northeastern California Field Offices RMPs that apply to this 

Restoration Strategy include: 

� Ensure that hydrologic function in streams, wetlands, springs, and uplands is natural and 

proper; state water quality standards are achieved, and the needs of beneficial uses are 

met. 

4.5.1.1.1 State Regulation 

The states of California and Nevada are required to develop water quality standards to protect 

surface waters under the CWA.  In Nevada, the Bureau of Water Quality Planning (BWQP), 

which is part of the Nevada Division of Environmental Protection, is responsible for water quality 

including developing standards for surface waters.  The statutory authority is from NRS 

445A.010 through 445A.730. 

In California the State Water Resources Control Board (SWRCB) regulates water quality.  

The state has been divided in to nine basins that have created basin plans.  The basin plans set 

standards to protect all waters in those regions and prescribes programs to implement these 

standards. The standards consist of the designated beneficial uses of the waters, narrative and 

numeric objectives to protect these uses, and the State's Antidegradation Policy.   

4.5.1.2 Methodology for Analysis 

The basic methodology to analyze the effects of the alternatives on watersheds will be to assess 

watershed condition trends qualitatively and compare those trends between alternatives.  

Watershed condition trends will be evaluated based upon the following four factors:  
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� Short-term disturbances from restoration treatments – This criterion addresses the 

concern that “proposed restoration treatments could result in the reduction of vegetative 

cover in the short-term, and result in increased soil erosion.” This factor was evaluated by 

comparing alternatives by the total amount of mechanical restoration treatment.  Mechanical 

treatments would have a higher potential for ground disturbance that could potentially 

generate increased erosion and sediment yield from the restoration treatments.  The 

percentage of mechanical restoration within each watershed was used as the comparison 

measure. Prescribed fire would have short-term impacts of reducing ground cover. 

� Long-term conditions of ground cover – This criterion addresses the concern that “Not 

restoring this ecosystem could also result in increased soil erosion and increased sediment 

delivery to streams.” This factor was evaluated by calculating the total restored area by 

alternative that has been scaled to account for the amount of time required to complete the 

restoration. Alternatives D, E and J were given a 22 percent upgrade in their scores to 

account for their using 22 percent more mechanical restoration treatments.  Mechanical 

treatments would retain some of the existing ground cover and therefore would maintain a 

higher percentage of ground cover following treatments.   

� Erosion predictions from the Soils analysis – This criterion addresses the concern that 

“proposed restoration treatments could result in the reduction of vegetative cover in the 

short-term, and result in increased soil erosion.” The erosion predictions from the soils 

analysis were incorporated into this analysis to compare the alternatives on the amount of 

erosion that would potentially be available for sediment transport.  In addition, this factor 

includes comparing alternatives by the amount of dense (>20 percent) juniper canopy cover 

areas that would be restored in the first decade.  These areas would have some of the greatest 

concerns for potentially generating increased erosion from the restoration treatments because 

of the combination of lower amount of ground cover and mechanical restoration treatment.   

� Potential changes in stream function – This criterion addresses the concern that “proposed 

restoration treatments could result in … increased sediment delivery to streams.” The 

assumption is that greater restoration would lead to better stream function through reduced 

sediment yield and peak runoff. Watersheds were also rated as in “poor” condition if they 

currently contain impaired stream reaches, or “good” condition if watersheds currently 

contain no impaired stream reaches.  Poor condition watersheds would be assumed to benefit 

more from restoration and improvement in watershed conditions, than good condition 

watersheds.  The amount of total restoration activity in each of those watersheds was 

calculated, and the following matrix (Table 44) was used to assign values to changes in 

stream function. The results were scaled to account for the time required to complete 

restoration. 
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Table 44. Ratings Used to Evaluate Potential Changes in Stream Function 

Watershed Function Rating 

Percentage of Watershed Restored 

>9 percent >19 percent >29 percent 

Good 

Poor 

5 

10 

10 

20 

15 

30 

These four factors were assembled into a matrix showing an alternative comparison of 

composite watershed trends using the listed criteria.  The values for long-term ground cover and 

stream function are considered positive and added to the rating, and the values for short-term 

disturbances and erosion are considered negative and subtracted from the rating.  Ratings for each 

watershed were added together to obtain a value for the basin.  The basin values for each criterion 

are directly comparable.  Therefore, if one basin has a short-term disturbances rating of 50 it 

would have twice the short-term disturbances than a basin with a rating of 25.  As described 

below in 4.5.1.3 Watershed Effects Common to All Alternatives, the short-term disturbances and 

erosion would not result in adverse effects to water quality because of the application of Best 

management practices (BMPs) and thresholds of concern (TOCs).  Therefore, the watershed 

scores do not determine or estimate compliance with water quality regulations.  The BMPs and 

TOCs may limit restoration activities within specific watersheds until they recover sufficiently 

from the short-term disturbances. The magnitudes of the watershed scores are also comparable 

between criteria. For example, a long-term ground cover value of 100 would provide twice the 

benefit to a watershed than an erosion rating of 50 would have an associated risk.  The detailed 

results are presented in the Watershed Specialist Report for the Sage Steppe Ecosystem 

Restoration Strategy (JW Associates 2007i) and the summary tables are presented in Appendix C. 

4.5.1.3 Watershed Effects Common to All Alternatives 

BMPs have been developed by both the FS (USDA Forest Service 2000c) and BLM for the 

types of activities that are proposed for the sage steppe restoration treatments.  There is an 

agreement between the FS and the SWRCB that the FS will use BMPs to comply with the Federal 

Water Pollution Control Act.  The BLM has a similar agreement with the State of California.  The 

implementation of BMPs includes a monitoring and evaluation feedback loop that would 

determine the effectiveness of the BMPs.   

In addition to BMPs, both the FS and BLM use a threshold of concern (TOC) evaluation to 

determine if the amount and type of activities within a watershed would reach or exceed a 

predetermined threshold effect level.  If the proposed restoration activities are predicted to exceed 

the TOC within a watershed, the activities proposed for those watersheds would have to be 

modified by changing the type or extent of the activity, in order to comply with management 

direction for site-specific restoration projects.  The TOCs would limit the amount of restoration 
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treatments within specific watersheds until hydrologic recovery allows additional restoration 

treatments.   

Restoration areas that are identified as dense juniper and proposed for mechanical treatment 

are mostly located on slight to moderate potential soil erodibility areas (see 4.5.2 Soil Resources). 

Severe potential erodibility occurs on less than one percent of the proposed treatment areas in 

dense juniper. These severe potential erodibility areas would be evaluated on a site-specific basis 

to determine which BMPs would be required.  High potential erodibility occurs on about seven 

percent of the proposed treatment areas in dense juniper (see 4.5.2 Soil Resources). These high 

potential erodibility areas would also be evaluated on a site-specific basis to determine if any 

additional BMPs would be required.  BMPs such as Soil Disturbing Treatments on the Contour 

(Practice 5-1) and Erosion Prevention and Control Measures During Timber Sale Operations 

(Practice 1-13) would ensure minimal soil erosion and sediment yield from those areas with more 

potential for soil erosion. 

Specific measures that would be considered during the site specific implementation of 

restoration projects in order to minimize watershed effects includes; 

� Buffer zones around steams and other water bodies where no treatment will take place. 

� Grazing exclusion zones in riparian area to protect critical habitat and water quality. 

� Staging of restoration treatments, especially in watersheds where water bodies are already 

impaired, to mitigate cumulative impacts that may result. 

The use of BMPs in combination with TOCs by the FS and BLM would result in no adverse 

effects to water quality from soil erosion and sediment yield due to the implementation of the 

alternatives. There may be instances where minor increases in soil erosion and sediment yield 

occur, however, they will be corrected quickly due to the BMP monitoring and adjustment 

required during the implementation of restoration treatments.  The following effects analysis 

focuses on watershed trends due to the restoration activities.  These trends include both short and 

long term effects. For this analysis short-term effects would be one to five years and long-term 

effects would be longer than five years. 

4.5.1.4 Alternative A (Current Management) 

4.5.1.4.1 Direct and Indirect Effects 

The direct effects of Alternative A (Current Management) would be ground disturbance that 

could result in increases in erosion and consequent increases in sediment yield.  The indirect 

effects would include short-term erosion and sediment yield increases due to ground disturbance 

and prescribed fires. The areas that would be the most sensitive to increases in erosion and 

sediment yield are areas with steeper slopes and where more erodible soils area located close to 

streams.  These potential effects would be short-term disturbances because vegetation would 

cover bare soil quickly after treatment and reduce the erosion potential (Ford and Johnson 2006, 

EOARC 2007). 
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It is predicted that this alternative would have the smallest short-term disturbance and erosion 

potential from restoration activities due to the smallest area (Table 45 and Figure 27).  Long-term 

ground cover would increase as restored areas revegetate to sage steppe in areas with existing 

dense juniper cover. This effect would be positive for watersheds as the increase in ground cover 

would reduce erosion and sediment yield.  This alternative is predicted to have the smallest 

increase in long-term ground cover due to the smallest area of restoration (Table 45).  The use of 

BMPs in combination with TOCs by the FS and BLM would result in no adverse effects to water 

quality from soil erosion and sediment yield due to the implementation of Alternative A.  Because 

of the small area of restoration treatment over the large Focus Area, TOCs should not limit 

restoration implementation within watersheds. 

Some of the streams in the Analysis Area are impaired by excess sediment and runoff that 

cause physical stream channel changes that result in decreased fish habitat and increased water 

temperatures.  Restoration would be expected to create a positive trend for stream function in 

areas where restoration activities achieve their goals of a diverse sage steppe ecosystem.  The 

positive trends would be the result of smaller, less intense wildfires, increases in ground cover, 

reduction in bare soil and a consequent reduction in sediment reaching streams.  This alternative 

would have the smallest increase in stream function trends of the alternatives due to the small 

area that would be restored. 

Black Rock Desert Basin 

Smoke Creek Desert watershed has a small positive total watershed trend, due to long-term 

ground cover having a small positive effect.  The restoration activities would cover over five 

percent of the Smoke Creek Desert watershed.  The extent of the restoration activities combined 

with the small positive watershed trend would have a small positive effect on the trend for this 

watershed (Table 46). 

Massacre Lake watershed has a low positive overall trend due to low increases in ground 

cover and stream function.  The restoration activities would only cover just over three percent of 

the Massacre Lake watershed.  The small extent of the restoration activities combined with the 

low positive watershed trend would have no change in the overall trend for this watershed (Table 

46) due to the restoration treatments. 

Oregon Closed Basins 

Warner Lakes and Guano watersheds both have low positive overall trends due to low positive 

effect on increases in ground cover and stream function.  The restoration activities would only 

cover slightly over three percent of these watersheds.  The small extent of the restoration 

activities combined with the low positive watershed trend would have no change in the overall 

trend for these watersheds (Table 46) due to the restoration treatments.   

Klamath Basin 

Lost watershed has a small positive watershed trend, due to a small positive effect of long-term 

ground cover. The restoration activities would cover nearly five percent of the Lost watershed.  
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The extent of the restoration activities combined with the small positive watershed trend would 

have a small positive effect in the overall trend for this watershed (Table 46) due to the 

restoration treatments. 

Butte, Upper Klamath and Shasta watersheds all have near zero or low positive overall 

trends. These low trend scores are due to no or low positive effects from increases in ground 

cover, and stream function. Restoration treatments cover around two percent or less of these 

three watersheds.  The small extent of the restoration activities combined with the low positive 

watershed trends would have no change in the overall trend for these watersheds (Table 46) due 

to the restoration treatments.   

Upper Sacramento Basin 

All the watersheds in the Upper Sacramento Basin have near zero or small positive overall scores 

due to zero or small positive effect in ground cover and stream function.  Restoration treatments 

cover around three percent or less of these watersheds.  The small extent of the restoration 

activities combined with the near zero or small positive watershed trend scores would have no or 

little change in the overall trend for these watersheds (Table 46) due to the restoration treatments.   

Lower Sacramento Basin 

Both of the watersheds in the Lower Sacramento Basin have near zero or very small positive 

overall scores due to no effect in ground cover and stream function.  Restoration treatments cover 

less than one percent of these watersheds.  The extent of the restoration activities combined with 

no effect on watershed trends would have no change in the overall trend for these watersheds 

(Table 46) due to the restoration treatments.   

North Lahontan Basin 

Honey-Eagle Lakes and Madeline Plains watersheds both have small positive trends, due to small 

effects on long-term ground cover.  The restoration treatments would cover nearly three percent 

in Honey-Eagle Lakes and over six percent in Madeline Plains.  The extent of the restoration 

activities combined with the small positive watershed trend would have a small positive effect on 

the trends for these watersheds (Table 46) due to the restoration treatments.   

Surprise Valley watershed has a low positive overall trend, due to low effects from increases 

in long-term ground cover and stream function.  Restoration treatments in the Surprise Valley 

watershed cover nearly four percent of the watershed.  The small extent of the restoration 

activities combined with the low positive watershed trend would have no change in the overall 

trend for this watershed (Table 46) due to the restoration treatments.   

4.5.1.4.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 
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Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to positive watershed trends.   

New permanent roads are unlikely to be constructed by the FS or BLM, because there are no 

current projects under planning or implementation that would require construction of new 

permanent roads.  The use of temporary roads would occur on FS and BLM managed lands for 

sage steppe restoration. These roads would involve minimal ground disturbance and would be 

reclaimed following use (one to three years).  Decommissioning of existing permanent roads 

would also occur on federal lands where appropriate.  Some new permanent and temporary roads 

may be constructed on private lands.  The cumulative effect would be little to no increase in 

permanent roads and therefore little to no adverse effect on watersheds from roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative A. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for some watersheds as the long-term ground cover and stream function 

increase. The cumulative effect of Alternative A would be no change to a small positive change 

in trends for watersheds in the Analysis Area, because the effects of erosion and sediment yield 

would not be adverse and watershed condition trends would be positive for some watersheds.   

4.5.1.5 Alternative B (Proposed Action) 

4.5.1.5.1 Direct and Indirect Effects 

The direct effects of Alternative B (Proposed Action) would be ground disturbance that could 

result in increases in erosion and consequent increases in sediment yield.  The indirect effects 

would include short-term erosion and sediment yield increases due to ground disturbance and 

prescribed fires. The areas that would be the most sensitive to increases in erosion and sediment 

yield are areas with steeper slopes and where more erodible soils area located close to streams.  

These potential effects would be short-term disturbances because vegetation would cover bare 

soil quickly after treatment and reduce the erosion potential (Ford and Johnson 2006, EOARC 

2007). 
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This alternative would have a short-term disturbance that is higher than Alternative A, similar 

to Alternative C and less than Alternatives D and E (Table 45 and Figure 27).  Erosion potential 

is rated as higher than Alternatives A and C, similar to Alternative D and less than Alternative E 

(Table 45 and Figure 27). Long-term ground cover would increase as restored areas revegetate to 

sage steppe in areas with existing dense juniper cover.  This effect would be positive for 

watersheds as the increase in ground cover would reduce erosion and sediment yield.  This 

alternative is predicted to have an increase in long-term ground cover that is higher than 

Alternatives A and C, similar to Alternative D and less than Alternative E (Table 45 and Figure 

27). The use of BMPs in combination with TOCs by the FS and BLM would result in no adverse 

effects to water quality from soil erosion and sediment yield due to the implementation of 

Alternative B.  Because of the large area of restoration treatment over the Focus Area, TOCs 

could limit restoration implementation within watersheds that have a large percentage of the 

watershed area proposed for restoration. 

Some of the streams in the Analysis Area are impaired by excess sediment and runoff that 

cause physical stream channel changes that result in decreased fish habitat and increased water 

temperatures.  Restoration would be expected to create a positive trend for stream function in 

areas where restoration activities achieve their goals of a diverse sage steppe ecosystem.  The 

positive trends would be the result of smaller, less intense wildfires, increases in ground cover, 

reduction in bare soil and a consequent reduction in sediment reaching streams.  This alternative 

would have the second highest increase in stream function trends of the alternatives (Table 46). 

Black Rock Desert Basin 

Smoke Creek Desert watershed has a high positive total watershed trend, due to long-term ground 

cover having a high positive effect and stream function having a moderate positive effect.  The 

restoration activities would cover over 27 percent of the Smoke Creek Desert watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect on the trend for this watershed (Table 46).  The 27 percent of the 

Smoke Creek Desert watershed proposed for treatment would likely exceed TOCs if they are 

implemented during one decade, therefore, these restoration treatments would need to be staged 

throughout the 40-year implementation period in order to stay below TOCs. 

Massacre Lake watershed has a moderate positive overall trend due to moderate increases in 

ground cover. The restoration activities would cover slightly over 16 percent of the Massacre 

Lake watershed.  The large extent of the restoration activities combined with the positive 

watershed trend would have a moderate positive effect on the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Oregon Closed Basins 

Warner Lakes and Guano watersheds both have moderate positive overall trends due to moderate 

positive effects on increases in ground cover. The restoration activities would cover more than 18 

and 15 percent of Warner Lakes and Guano watersheds, respectively.  The large extent of the 
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restoration activities combined with the moderate positive watershed trends would have a 

moderate positive effect on the overall trend for these watersheds (Table 46) due to the 

restoration treatments. 

Klamath Basin 

Lost watershed has a high positive trend, due to a moderate positive effect of long-term ground 

cover and stream function, combined with very low effects from short-term disturbances and 

erosion. The restoration activities would cover more than 23 percent of the Lost watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect in the overall trend for this watershed (Table 46) due to the restoration 

treatments.  The 23 percent of the Lost watershed proposed for treatment would likely exceed 

TOCs if they are implemented during one decade, therefore, these restoration treatments would 

need to be staged throughout the 40 year implementation period in order to stay below TOCs. 

The Butte watershed has a small positive trend, due to a small positive effect of long-term 

ground cover and stream function.  The restoration activities would cover nearly 11 percent of the 

Butte watershed.  The extent of the restoration activities combined with the small positive 

watershed trend scores would have a small positive effect in the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Upper Klamath and Shasta watersheds have near zero positive overall trends.  These low 

trend scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around seven percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments.   

Upper Sacramento Basin 

The Upper Pit and Lower Pit watersheds have moderate positive overall trends due to moderate 

positive effects on ground cover and small positive effects from stream function.  Restoration 

treatments cover between 14 and 18 percent of these two watersheds.  The large extent of the 

restoration activities combined with the moderate positive watershed trend would have a 

moderate positive effect on the overall trend for these watersheds (Table 46) due to the 

restoration treatments. 

The Goose Lake and McCloud watersheds have near zero overall trends.  These low trend 

scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around six percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments. 

Lower Sacramento Basin 

Both of the watersheds in the Lower Sacramento Basin have near zero or very small positive 

overall trends due to no effect in ground cover and stream function.  Restoration treatments cover 

less than one percent of these watersheds.  The small extent of the restoration activities combined 
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with no effect on watershed trends would have no change in the overall trend for these watersheds 

(Table 46) due to the restoration treatments. 

North Lahontan Basin 

Madeline Plains watershed has a high positive total watershed trend, due to long-term ground 

cover having a high positive effect and stream function having a moderate positive effect.  The 

restoration activities would cover 30 percent of the Madeline Plains watershed.  The large extent 

of the restoration activities combined with the high positive watershed trend would have a high 

positive effect on the trends for this watershed (Table 46).  The 30 percent of the Madeline Plains 

watershed proposed for treatment would likely exceed TOCs if they are implemented during one 

decade, therefore, these restoration treatments would need to be staged throughout the 40 year 

implementation period in order to stay below TOCs. 

Honey-Eagle Lakes watershed has a high positive overall trend due to moderate positive 

effects on increases in ground cover and stream function, combined with very low effects from 

short-term disturbances and erosion.  The restoration activities would cover more than 19 percent 

of Honey-Eagle Lakes watershed.  The large extent of the restoration activities combined with the 

high positive watershed trend would have a high positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

Surprise Valley watershed has a moderate positive overall trend due to moderate positive 

effects on increases in ground cover. The restoration activities would cover 13 percent of 

Surprise Valley watershed.  The extent of the restoration activities combined with the moderate 

positive watershed trend would have a moderate positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

4.5.1.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to positive watershed trends.   

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

effect on watersheds from roads. 
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Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative B. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover and stream function 

increase. The cumulative effect of Alternative B would be a moderate to high positive trend for 

watersheds in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse and watershed condition trends would be positive.   

4.5.1.6 Alternative C 

4.5.1.6.1 Direct and Indirect Effects 

The direct and indirect effects of Alternative C on watersheds would be very similar to 

Alternative B.  The main differences are that with a slower rate of treatment, potential erosion 

generated from the treatments would be lower, but long-term improvements in ground cover and 

stream function would also be lower. The direct effects of Alternative C would be ground 

disturbance that could result in increases in erosion and consequent increases in sediment yield.  

The indirect effects would include short-term erosion and sediment yield increases due to ground 

disturbance and prescribed fires. The areas that would be the most sensitive to increases in 

erosion and sediment yield are areas with steeper slopes and where more erodible soils area 

located close to streams.  These potential effects would be short-term disturbances because 

vegetation would cover bare soil quickly after treatment and reduce the erosion potential (Ford 

and Johnson 2006, EOARC 2007). 

This alternative would have a short-term disturbance that is higher than Alternative A, similar 

to Alternative B and less than Alternatives D and E (Table 45 and Figure 27).  Erosion potential 

would be higher than Alternative A, and less than Alternatives B, D and E (Table 45 and Figure 

27). Long-term ground cover would increase as restored areas revegetate to sage steppe in areas 

with existing dense juniper cover.  This effect would be positive for watersheds as the increase in 

ground cover would reduce erosion and sediment yield.  This alternative would have an increase 

in long-term ground cover that is higher than Alternative A, similar to Alternatives B and D and 

less than Alternative E (Table 45 and Figure 27).  The use of BMPs in combination with TOCs by 
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the FS and BLM would result in no adverse effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative C.  Because of the large area of 

restoration treatment over the Focus Area, TOCs could limit restoration implementation within 

watersheds that have a large percentage of the watershed area proposed for restoration. 

Some of the streams in the Analysis Area are impaired by excess sediment and runoff that 

cause physical stream channel changes that result in decreased fish habitat and increased water 

temperatures.  Restoration would be expected to create a positive trend for stream function in 

areas where restoration activities achieve their goals of a diverse sage steppe ecosystem.  The 

positive trends would be the result of smaller, less intense wildfires, increases in ground cover, 

reduction in bare soil and a consequent reduction in sediment reaching streams.  This alternative 

would have the second smallest increase in stream function trends of the alternatives (Table 46). 

Black Rock Desert Basin 

Smoke Creek Desert watershed has a high positive total watershed trend, due to long-term ground 

cover having a high positive effect and stream function having a moderate positive effect.  The 

restoration activities would cover over 27 percent of the Smoke Creek Desert watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect on the trend for this watershed (Table 46).  The 27 percent of the 

Smoke Creek Desert watershed proposed for treatment would likely exceed TOCs if they are 

implemented during one decade, therefore, these restoration treatments would need to be staged 

throughout the 50-year implementation period in order to stay below TOCs. 

Massacre Lake watershed has a moderate positive overall trend due to moderate increases in 

ground cover. The restoration activities would cover slightly over 16 percent of the Massacre 

Lake watershed.  The large extent of the restoration activities combined with the positive 

watershed trend would have a moderate positive effect on the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Oregon Closed Basins 

Warner Lakes and Guano watersheds both have moderate positive overall trends due to moderate 

positive effects on increases in ground cover. The restoration activities would cover more than 18 

and 15 percent of Warner Lakes and Guano watersheds, respectively.  The large extent of the 

restoration activities combined with the moderate positive watershed trends would have a 

moderate positive effect on the overall trend for these watersheds (Table 46) due to the 

restoration treatments. 

Klamath Basin 

Lost watershed has a moderate positive trend, due to a moderate positive effect of long-term 

ground cover and stream function.  The restoration activities would cover more than 23 percent of 

the Lost watershed.  The large extent of the restoration activities combined with the moderate 

positive watershed trend would have a moderate positive effect in the overall trend for this 

watershed (Table 46) due to the restoration treatments.  The 23 percent of the Lost watershed 
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proposed for treatment would likely exceed TOCs if they are implemented during one decade, 

therefore, these restoration treatments would need to be staged throughout the 50-year 

implementation period in order to stay below TOCs. 

The Butte watershed has a small positive trend, due to a small positive effect of long-term 

ground cover and stream function.  The restoration activities would cover nearly 11 percent of the 

Butte watershed.  The extent of the restoration activities combined with the small positive 

watershed trend scores would have a small positive effect in the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Upper Klamath and Shasta watersheds have near zero positive overall trends.  These low 

trend scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around seven percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments.   

Upper Sacramento Basin 

The Upper Pit watershed has a moderate positive overall trend due to moderate positive effects on 

ground cover and small positive effects from stream function.  Restoration treatments cover 18 

percent of this watershed.  The large extent of the restoration activities combined with the 

moderate positive watershed trend would have a moderate positive effect on the overall trend for 

the Upper Pit watershed (Table 46) due to the restoration treatments. 

The Lower Pit watershed has a moderate positive overall trend due to small positive effects 

on ground cover and stream function, combined with very low effects from short-term 

disturbances and erosion. Restoration treatments cover 14 percent of this watershed.  The extent 

of the restoration activities combined with the moderate positive watershed trend would have a 

moderate positive effect on the overall trend for the Lower Pit watershed (Table 46) due to the 

restoration treatments. 

The Goose Lake and McCloud watersheds have near zero overall trends.  These low trend 

scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around six percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments. 

Lower Sacramento Basin 

Both of the watersheds in the Lower Sacramento Basin have near zero or very small positive 

overall trends due to no effect in ground cover and stream function.  Restoration treatments cover 

less than one percent of these watersheds.  The small extent of the restoration activities combined 

with no effect on watershed trends would have no change in the overall trend for these watersheds 

(Table 46) due to the restoration treatments.   
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North Lahontan Basin 

Madeline Plains watershed has a moderate positive total watershed trend, due to long-term 

ground cover and stream function having a moderate positive effect.  The restoration activities 

would cover 30 percent of the Madeline Plains watershed.  The large extent of the restoration 

activities combined with the high positive watershed trend would have a moderate positive effect 

on the trends for this watershed (Table 46).  The 30 percent of the Madeline Plains watershed 

proposed for treatment would likely exceed TOCs if they are implemented during one decade, 

therefore, these restoration treatments would need to be staged throughout the 50-year 

implementation period in order to stay below TOCs. 

Honey-Eagle Lakes watershed has a high positive overall trend due to moderate positive 

effects on increases in ground cover and stream function, combined with very low effects from 

short-term disturbances and erosion.  The restoration activities would cover more than 19 percent 

of Honey-Eagle Lakes watershed.  The large extent of the restoration activities combined with the 

high positive watershed trend would have a high positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

Surprise Valley watershed has a moderate positive overall trend due to small positive effects 

on increases in ground cover and stream function, combined with very low effects from short-

term disturbances and erosion.  The restoration activities would cover 13 percent of Surprise 

Valley watershed.  The extent of the restoration activities combined with the moderate positive 

watershed trend would have a moderate positive effect on the overall trend for this watershed 

(Table 46) due to the restoration treatments. 

4.5.1.6.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to positive watershed trends.   

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

effect on watersheds from roads. 

Page 256 



 

 

   

 

 

 

  

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative C. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover and stream function 

increase. The cumulative effect of Alternative C would be a moderate positive trend for 

watersheds in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse and watershed condition trends would be positive.   

4.5.1.7 Alternative D 

4.5.1.7.1 Direct and Indirect Effects 

The direct effects of Alternative D would be ground disturbance that could result in increases in 

erosion and consequent increases in sediment yield.  The indirect effects would include short-

term erosion and sediment yield increases due to ground disturbance and prescribed fires.  The 

areas that would be the most sensitive to increases in erosion and sediment yield are areas with 

steeper slopes and where more erodible soils area located close to streams.  These potential 

effects would be short-term disturbances because vegetation would cover bare soil quickly after 

treatment and reduce the erosion potential (Ford and Johnson 2006, EOARC 2007).   

This alternative would have the highest short-term disturbance, the same as Alternative E 

(Table 45 and Figure 27).  Erosion potential is higher than Alternatives A and C, similar to 

Alternative D and less than Alternative E (Table 45 and Figure 27).  Long-term ground cover 

would increase as restored areas revegetate to sage steppe in areas with existing dense juniper 

cover. This effect would be positive for watersheds as the increase in ground cover would reduce 

erosion and sediment yield. This alternative is predicted to have an increase in long-term ground 

cover that is higher than Alternatives A and C, similar to Alternative B and less than Alternative 

E (Table 45 and Figure 27). The use of BMPs in combination with TOCs by the FS and BLM 

would result in no adverse effects to water quality from soil erosion and sediment yield due to the 

implementation of Alternative D.  Because of the large area of restoration treatment over the 

Focus Area, TOCs could limit restoration implementation within watersheds that have a large 

percentage of the watershed area proposed for restoration. 
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Some of the streams in the Analysis Area are impaired by excess sediment and runoff that 

cause physical stream channel changes that result in decreased fish habitat and increased water 

temperatures.  Restoration would be expected to create a positive trend for stream function in 

areas where restoration activities achieve their goals of a diverse sage steppe ecosystem.  The 

positive trends would be the result of smaller, less intense wildfires, increases in ground cover, 

reduction in bare soil and a consequent reduction in sediment reaching streams.  This alternative 

would have the second highest increase in stream function trends of the alternatives (Table 46). 

Black Rock Desert Basin 

Smoke Creek Desert watershed has a high positive total watershed trend, due to long-term ground 

cover having a high positive effect and stream function having a moderate positive effect.  The 

restoration activities would cover over 27 percent of the Smoke Creek Desert watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect on the trend for this watershed (Table 46).  The 27 percent of the 

Smoke Creek Desert watershed proposed for treatment would likely exceed TOCs if they are 

implemented during one decade, therefore, these restoration treatments would need to be staged 

throughout the 40-year implementation period in order to stay below TOCs. 

Massacre Lake watershed has a moderate positive overall trend due to moderate increases in 

ground cover. The restoration activities would cover slightly over 16 percent of the Massacre 

Lake watershed.  The large extent of the restoration activities combined with the positive 

watershed trend would have a moderate positive effect on the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Oregon Closed Basins 

Warner Lakes and Guano watersheds both have moderate positive overall trends due to moderate 

positive effects on increases in ground cover. The restoration activities would cover more than 18 

and 15 percent of Warner Lakes and Guano watersheds, respectively.  The large extent of the 

restoration activities combined with the moderate positive watershed trends would have a 

moderate positive effect on the overall trend for these watersheds (Table 46) due to the 

restoration treatments. 

Klamath Basin 

Lost watershed has a high positive trend, due to a moderate positive effect of long-term ground 

cover and stream function, combined with very low effects from short-term disturbances and 

erosion. The restoration activities would cover more than 23 percent of the Lost watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect in the overall trend for this watershed (Table 46) due to the restoration 

treatments.  The 23 percent of the Lost watershed proposed for treatment would likely exceed 

TOCs if they are implemented during one decade, therefore, these restoration treatments would 

need to be staged throughout the 40 year implementation period in order to stay below TOCs. 
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The Butte watershed has a small positive trend, due to a small positive effect of long-term 

ground cover and stream function.  The restoration activities would cover nearly 11 percent of the 

Butte watershed.  The extent of the restoration activities combined with the small positive 

watershed trend scores would have a small positive effect in the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Upper Klamath and Shasta watersheds have near zero positive overall trends.  These low 

trend scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around seven percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments.   

Upper Sacramento Basin 

The Upper Pit and Lower Pit watersheds have moderate positive overall trends due to moderate 

positive effects on ground cover and small positive effects from stream function.  Restoration 

treatments cover between 14 and 18 percent of these two watersheds.  The large extent of the 

restoration activities combined with the moderate positive watershed trend would have a 

moderate positive effect on the overall trend for these watersheds (Table 46) due to the 

restoration treatments. 

The Goose Lake and McCloud watersheds have near zero overall trends.  These low trend 

scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around six percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments. 

Lower Sacramento Basin 

Both of the watersheds in the Lower Sacramento Basin have near zero or very small positive 

overall trends due to no effect in ground cover and stream function.  Restoration treatments cover 

less than one percent of these watersheds.  The small extent of the restoration activities combined 

with no effect on watershed trends would have no change in the overall trend for these watersheds 

(Table 46) due to the restoration treatments.   

North Lahontan Basin 

Madeline Plains watershed has a moderate positive total watershed trend, due to long-term 

ground cover having a high positive effect and stream function having a moderate positive effect, 

combined with a moderate effect on short-term disturbances.  The restoration activities would 

cover 30 percent of the Madeline Plains watershed.  The large extent of the restoration activities 

combined with the moderate positive watershed trend would have a moderate positive effect on 

the trends for this watershed (Table 46).  The 30 percent of the Madeline Plains watershed 

proposed for treatment would likely exceed TOCs if they are implemented during one decade, 

therefore, these restoration treatments would need to be staged throughout the 40 year 

implementation period in order to stay below TOCs. 

Page 259 



 

 

  

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Honey-Eagle Lakes watershed has a high positive overall trend due to moderate positive 

effects on increases in ground cover and stream function, combined with very low effects from 

short-term disturbances and erosion.  The restoration activities would cover more than 19 percent 

of Honey-Eagle Lakes watershed.  The large extent of the restoration activities combined with the 

high positive watershed trend would have a high positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments.   

Surprise Valley watershed has a moderate positive overall trend due to moderate positive 

effects on increases in ground cover. The restoration activities would cover 13 percent of 

Surprise Valley watershed.  The extent of the restoration activities combined with the moderate 

positive watershed trend would have a moderate positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

4.5.1.7.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to positive watershed trends.   

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

effect on watersheds from roads. 

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 
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BLM would result in no adverse cumulative effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative D. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover and stream function 

increase. The cumulative effect of Alternative D would be a moderate to high positive trend for 

watersheds in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse and watershed condition trends would be positive.   

4.5.1.8 Alternative E 

4.5.1.8.1 Direct and Indirect Effects 

The direct effects of Alternative E would be ground disturbance that could result in increases in 

erosion and consequent increases in sediment yield.  The indirect effects would include short-

term erosion and sediment yield increases due to ground disturbance and prescribed fires.  The 

areas that would be the most sensitive to increases in erosion and sediment yield are areas with 

steeper slopes and where more erodible soils area located close to streams.  These potential 

effects would be short-term disturbances because vegetation would cover bare soil quickly after 

treatment and reduce the erosion potential (Ford and Johnson 2006, EOARC 2007).   

This alternative would have the highest short-term disturbance, the same as Alternative D 

(Table 45 and Figure 27). Erosion potential is higher than all alternatives (Table 45 and Figure 

27). Long-term ground cover would increase as restored areas revegetate to sage steppe in areas 

with existing dense juniper cover.  This effect would be positive for watersheds as the increase in 

ground cover would reduce erosion and sediment yield.  This alternative is predicted to have an 

increase in long-term ground cover that is higher than all alternatives (Table 45 and Figure 27).  

The use of BMPs in combination with TOCs by the FS and BLM would result in no adverse 

effects to water quality from soil erosion and sediment yield due to the implementation of 

Alternative E.  Because of the large area of restoration treatment over the Focus Area, TOCs 

could limit restoration implementation within watersheds that have a large percentage of the 

watershed area proposed for restoration. 

Some of the streams in the Analysis Area are impaired by excess sediment and runoff that 

cause physical stream channel changes that result in decreased fish habitat and increased water 

temperatures.  Restoration would be expected to create a positive trend for stream function in 

areas where restoration activities achieve their goals of a diverse sage steppe ecosystem.  The 

positive trends would be the result of smaller, less intense wildfires, increases in ground cover, 

reduction in bare soil and a consequent reduction in sediment reaching streams.  This alternative 

would have the second highest increase in stream function trends of the alternatives (Table 46). 

Black Rock Desert Basin 

Smoke Creek Desert watershed has a very high positive total watershed trend, due to long-term 

ground cover and stream function having a high positive effect, combined with low effects from 

short-term disturbances and erosion.  The restoration activities would cover over 27 percent of the 

Page 261 



 

 

 

 

 

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Smoke Creek Desert watershed.  The large extent of the restoration activities combined with the 

very high positive watershed trend would have a very high positive effect on the trend for this 

watershed (Table 46). The 27 percent of the Smoke Creek Desert watershed proposed for 

treatment would likely exceed TOCs if they are implemented during one decade, therefore, these 

restoration treatments would need to be staged throughout the 33-year implementation period in 

order to stay below TOCs. 

Massacre Lake watershed has a high positive overall trend due to moderate increases in 

ground cover, combined with low effects from short-term disturbances and erosion.  The 

restoration activities would cover slightly over 16 percent of the Massacre Lake watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect on the overall trend for this watershed (Table 46) due to the restoration 

treatments.   

Oregon Closed Basins 

Warner Lakes and Guano watersheds both have high positive overall trends due to moderate 

positive effects on increases in ground cover, combined with low effects from short-term 

disturbances and erosion. The restoration activities would cover more than 18 and 15 percent of 

Warner Lakes and Guano watersheds, respectively.  The large extent of the restoration activities 

combined with the high positive watershed trends would have a high positive effect on the overall 

trend for these watersheds (Table 46) due to the restoration treatments.   

Klamath Basin 

Lost watershed has a very high positive trend, due to a high positive effect of long-term ground 

cover and stream function, combined with very low effects from short-term disturbances and 

erosion. The restoration activities would cover more than 23 percent of the Lost watershed.  The 

large extent of the restoration activities combined with the very high positive watershed trend 

would have a very high positive effect in the overall trend for this watershed (Table 46) due to the 

restoration treatments. The 23 percent of the Lost watershed proposed for treatment would likely 

exceed TOCs if they are implemented during one decade, therefore, these restoration treatments 

would need to be staged throughout the 33-year implementation period in order to stay below 

TOCs. 

The Butte watershed has a moderate positive trend, due to moderate positive effects of long-

term ground cover and stream function.  The restoration activities would cover nearly 11 percent 

of the Butte watershed.  The extent of the restoration activities combined with the moderate 

positive watershed trend would have a moderate positive effect in the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

Upper Klamath and Shasta watersheds have near zero positive overall trends.  These low 

trend scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around seven percent or less of these two watersheds.  The small extent of the 
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restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments.   

Upper Sacramento Basin 

The Upper Pit watershed has a moderate positive overall trend due to moderate positive effects on 

ground cover and stream function. Restoration treatments cover 18 percent of this watershed.  

The large extent of the restoration activities combined with the moderate positive watershed trend 

would have a moderate positive effect on the overall trend for the Upper Pit watershed (Table 46) 

due to the restoration treatments. 

The Lower Pit watershed has a high positive overall trend due to moderate positive effects on 

ground cover and stream function, combined with very low effects from short-term disturbances 

and erosion. Restoration treatments cover 14 percent of this watershed.  The extent of the 

restoration activities combined with the high positive watershed trend would have a high positive 

effect on the overall trend for the Lower Pit watershed (Table 46) due to the restoration 

treatments. 

The Goose Lake and McCloud watersheds have near zero overall trends.  These low trend 

scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around six percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments. 

Lower Sacramento Basin 

Both of the watersheds in the Lower Sacramento Basin have near zero or very small positive 

overall trends due to no effect in ground cover and stream function.  Restoration treatments cover 

less than one percent of these watersheds.  The small extent of the restoration activities combined 

with no effect on watershed trends would have no change in the overall trend for these watersheds 

(Table 46) due to the restoration treatments.   

North Lahontan Basin 

Madeline Plains watershed has a high positive total watershed trend, due to long-term ground 

cover having a very high positive effect and stream function having a moderate positive effect.  

The restoration activities would cover 30 percent of the Madeline Plains watershed.  The large 

extent of the restoration activities combined with the high positive watershed trend would have a 

high positive effect on the trends for this watershed (Table 46).  The 30 percent of the Madeline 

Plains watershed proposed for treatment would likely exceed TOCs if they are implemented 

during one decade, therefore, these restoration treatments would need to be staged throughout the 

40 year implementation period in order to stay below TOCs. 

Honey-Eagle Lakes watershed has a very high positive overall trend due to high positive 

effects on increases in ground cover and stream function, combined with low effects from short-

term disturbances and erosion.  The restoration activities would cover more than 19 percent of 

Honey-Eagle Lakes watershed.  The large extent of the restoration activities combined with the 

Page 263 



 

 

  

 

   

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

very high positive watershed trend would have a very high positive effect on the overall trend for 

this watershed (Table 46) due to the restoration treatments.   

Surprise Valley watershed has a high positive overall trend due to moderate positive effects 

on increases in ground cover and stream function.  The restoration activities would cover 13 

percent of Surprise Valley watershed.  The extent of the restoration activities combined with the 

high positive watershed trend would have a high positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

4.5.1.8.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to positive watershed trends.   

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

effect on watersheds from roads. 

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative E. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover and stream function 

increase. The cumulative effect of Alternative E would be a high to very high positive trend for 
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watersheds in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse and watershed condition trends would be positive.   

4.5.1.9 Alternative J (Preferred Alternative) 

4.5.1.9.1 Direct and Indirect Effects 

The direct effects of Alternative J (Preferred Alternative) would be ground disturbance that could 

result in increases in erosion and consequent increases in sediment yield.  The indirect effects 

would include short-term erosion and sediment yield increases due to ground disturbance and 

prescribed fires. The areas that would be the most sensitive to increases in erosion and sediment 

yield are areas with steeper slopes and where more erodible soils area located close to streams.  

These potential effects would be short-term disturbances because vegetation would cover bare 

soil quickly after treatment and reduce the erosion potential (Ford and Johnson 2006, EOARC 

2007). 

This alternative would have the highest short-term disturbance, the same as Alternatives D 

and E (Table 45 and Figure 28). Erosion potential is higher than Alternatives A and C, similar to 

Alternatives B and D, and less than Alternative E (Table 45 and Figure 27).  Long-term ground 

cover would increase as restored areas revegetate to sage steppe in areas with existing dense 

juniper cover. This effect would be positive for watersheds as the increase in ground cover would 

reduce erosion and sediment yield. This alternative is predicted to have an increase in long-term 

ground cover that is higher than Alternatives A and C, similar to Alternatives B and D, and less 

than Alternative E (Table 45 and Figure 27).  The use of BMPs in combination with TOCs by the 

FS and BLM would result in no adverse effects to water quality from soil erosion and sediment 

yield due to the implementation of Alternative J (Preferred Alternative). Because of the large 

area of restoration treatment over the Focus Area, TOCs could limit restoration implementation 

within watersheds that have a large percentage of the watershed area proposed for restoration. 

Some of the streams in the Analysis Area are impaired by excess sediment and runoff that 

cause physical stream channel changes that result in decreased fish habitat and increased water 

temperatures.  Restoration would be expected to create a positive trend for stream function in 

areas where restoration activities achieve their goals of a diverse sage steppe ecosystem.  The 

positive trends would be the result of smaller, less intense wildfires, increases in ground cover, 

reduction in bare soil and a consequent reduction in sediment reaching streams.  This alternative 

would have the fourth highest increase in stream function trends of the alternatives (Table 46). 

Black Rock Desert Basin 

Smoke Creek Desert watershed has a high positive total watershed trend, due to long-term ground 

cover having and stream function having moderate positive effects.  The restoration activities 

would cover over 27 percent of the Smoke Creek Desert watershed.  The large extent of the 

restoration activities combined with the high positive watershed trend would have a high positive 

effect on the trend for this watershed (Table 46).  The 27 percent of the Smoke Creek Desert 

watershed proposed for treatment would likely exceed TOCs if they are implemented during one 
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decade, therefore, these restoration treatments would need to be staged throughout the 40-year 

implementation period in order to stay below TOCs. 

Massacre Lake watershed has a moderate positive overall trend due to moderate increases in 

ground cover. The restoration activities would cover slightly over 16 percent of the Massacre 

Lake watershed.  The large extent of the restoration activities combined with the positive 

watershed trend would have a moderate positive effect on the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Oregon Closed Basins 

Warner Lakes and Guano watersheds both have moderate positive overall trends due to moderate 

positive effects on increases in ground cover. The restoration activities would cover more than 18 

and 15 percent of Warner Lakes and Guano watersheds, respectively.  The large extent of the 

restoration activities combined with the moderate positive watershed trends would have a 

moderate positive effect on the overall trend for these watersheds (Table 46) due to the 

restoration treatments. 

Klamath Basin 

Lost watershed has a high positive trend, due to a moderate positive effect of long-term ground 

cover and stream function, combined with very low effects from short-term disturbances and 

erosion. The restoration activities would cover more than 23 percent of the Lost watershed.  The 

large extent of the restoration activities combined with the high positive watershed trend would 

have a high positive effect in the overall trend for this watershed (Table 46) due to the restoration 

treatments.  The 23 percent of the Lost watershed proposed for treatment would likely exceed 

TOCs if they are implemented during one decade, therefore, these restoration treatments would 

need to be staged throughout the 47 year implementation period in order to stay below TOCs. 

The Butte watershed has a small positive trend, due to a small positive effect of long-term 

ground cover and stream function.  The restoration activities would cover nearly 11 percent of the 

Butte watershed.  The extent of the restoration activities combined with the small positive 

watershed trend scores would have a small positive effect in the overall trend for this watershed 

(Table 46) due to the restoration treatments.   

Upper Klamath and Shasta watersheds have near zero positive overall trends.  These low 

trend scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around seven percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments.   

Upper Sacramento Basin 

The Upper Pit watershed has a small positive overall trend due to moderate positive effects on 

ground cover and stream function. Restoration treatments cover 14 of the Upper Pit watershed.  

The extent of the restoration activities combined with the small positive watershed trend would 
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have a small positive effect on the overall trend for this watershed (Table 46) due to the 

restoration treatments. 

The Lower Pit watershed has a moderate positive overall trend due to moderate positive 

effects on ground cover and the extent of restoration activities covering 18 of the watershed.  The 

extent of the restoration activities combined with the moderate positive watershed trend would 

have a moderate positive effect on the overall trend for this watershed (Table 46) due to the 

restoration treatments. 

The Goose Lake and McCloud watersheds have near zero overall trends.  These low trend 

scores are due to no or small positive effects from increases in ground cover.  Restoration 

treatments cover around six percent or less of these two watersheds.  The small extent of the 

restoration activities combined with the low positive watershed trend scores would have no 

change in the overall trend for these watersheds (Table 46) due to the restoration treatments. 

Lower Sacramento Basin 

Both of the watersheds in the Lower Sacramento Basin have near zero or very small positive 

overall trends due to no effect in ground cover and stream function.  Restoration treatments cover 

less than one percent of these watersheds.  The small extent of the restoration activities combined 

with no effect on watershed trends would have no change in the overall trend for these watersheds 

(Table 46) due to the restoration treatments.   

North Lahontan Basin 

Madeline Plains watershed has a moderate positive total watershed trend, due to long-term 

ground cover having a high positive effect and stream function having a moderate positive effect, 

combined with a moderate effect on short-term disturbances.  The restoration activities would 

cover 30 percent of the Madeline Plains watershed.  The large extent of the restoration activities 

combined with the moderate positive watershed trend would have a moderate positive effect on 

the trends for this watershed (Table 46).  The 30 percent of the Madeline Plains watershed 

proposed for treatment would likely exceed TOCs if they are implemented during one decade, 

therefore, these restoration treatments would need to be staged throughout the 47 year 

implementation period in order to stay below TOCs. 

Honey-Eagle Lakes watershed has a high positive overall trend due to moderate positive 

effects on increases in ground cover and stream function, combined with very low effects from 

short-term disturbances and erosion.  The restoration activities would cover more than 19 percent 

of Honey-Eagle Lakes watershed.  The large extent of the restoration activities combined with the 

high positive watershed trend would have a high positive effect on the overall trend for this 

watershed (Table 46) due to the restoration treatments. 

Surprise Valley watershed has a moderate positive overall trend due to small positive effects 

on increases in ground cover. The restoration activities would cover 13 percent of Surprise 

Valley watershed.  The extent of the restoration activities combined with the moderate positive 
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watershed trend would have a moderate positive effect on the overall trend for this watershed 

(Table 46) due to the restoration treatments. 

4.5.1.9.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to positive watershed trends.   

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

effect on watersheds from roads. 

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to water quality from soil erosion and 

sediment yield due to the implementation of Alternative J (Preferred Alternative).   

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover and stream function 

increase. The cumulative effect of Alternative J (Preferred Alternative) would be a small to high 

positive trend for watersheds in the Analysis Area, because the effects of erosion and sediment 

yield would not be adverse and watershed condition trends would be positive.   
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Table 45.  Watershed Analysis Summary of Indexed Watershed Scores by Alternative 

Short-term Long-term Stream Composite 
disturbances ground cover Erosion function Score 

Alternative A -13 +45 -12 +26 +46 

Alternative B -40 +169 -33 +100 +196 

Alternative C -40 +138 -16 +78 +160 

Alternative D -80 +169 -33 +100 +192 

Alternative E -80 +225 -42 +130 +282 

Alternative J -80 +158 -30 +93 +176 

Figure 27.  Watershed Scores by Alternative and Factor 
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Table 46.  Watershed Alternative Trend Summary 

Watershed 
Name Alternative A Alternative B Alternative C Alternative D Alternative E Alternative J 

Smoke 
Creek 
Desert 

Small positive 
trend 

High positive 
trend 

High positive 
trend 

High positive 
trend 

Very high 
positive trend 

High positive 
trend 

Massacre 
Lake 

No change 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
High positive 

trend 
Moderate 

positive trend 

Warner 
Lakes 

No change 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
High positive 

trend 
Moderate 

positive trend 

Guano No change 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
High positive 

trend 
Moderate 

positive trend 

Lost 
Small positive 

trend 
High positive 

trend 
Moderate 

positive trend 
High positive 

trend 
Very high 

positive trend 
High positive 

trend 

Butte No change 
Small positive 

trend 
Small positive 

trend 
Small positive 

trend 
Moderate 

positive trend 
Small positive 

trend 

Upper 
Klamath 

No change No change No change No change No change No change 

Shasta No change No change No change No change No change No change 

Goose 
Lake 

No change No change No change No change No change No change 

Upper Pit No change 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
Small positive 

trend 

Lower Pit No change 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
High positive 

trend 
Moderate 

positive trend 

McCloud No change No change No change No change No change No change 

North Fork 
Feather 

No change No change No change No change No change No change 

East 
Branch 

North Fork 
No change No change No change No change No change No change 

Feather 

Surprise 
Valley 

No change 
Moderate 

positive trend 
Moderate 

positive trend 
Moderate 

positive trend 
High positive 

trend 
Moderate 

positive trend 

Madeline Small positive High positive Moderate Moderate High positive Moderate 
Plains trend trend positive trend positive trend trend positive trend 

Honey-
Eagle 
Lakes 

Small positive 
trend 

High positive 
trend 

High positive 
trend 

High positive 
trend 

Very high 
positive trend 

High positive 
trend 

Analysis 
Area 

No to Small 
Change 

Moderate to 
High Positive 

Trend 

Moderate 
Positive  Trend 

Moderate to 
High Positive 

Trend 

High to Very 
High Positive 

Trend 

Small to High 
Positive Trend 
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4.5.2 SOIL RESOURCES 

4.5.2.1 Management Direction 

The primary regulation that governs impacts on soil and water resources is the Clean Water Act.  
 


The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide additional management direction through management directives, standards, and 
 


guidelines for soil resources. 
 


Soil resources goals from the Modoc National Forest LRMP that apply to this Restoration 
 


Strategy include: 
 


� Maintain natural nutrient balance to ensure long-term soil productivity 

� Restore areas of soil degradation 

� Accurately assess the capabilities, suitabilities, and limitations of soils for better 
 


management decisions and recommendations 
 


Soil resources goals from the BLM Northeastern California Field Offices RMPs that apply to this 

Restoration Strategy include: 

� The long-term health and productivity of soils would be preserved.  This means that there 

would be no net loss of soil mass or productivity. 

4.5.2.2 Soil Productivity and Surface Hydrologic Condition 

A scientific literature review of the nutrients dynamics in juniper woodlands and sagebrush was 

conducted to evaluate potential soil nutrient loss from the site for mechanical treatment.  

Prescribed fire does not remove nutrients from the site and therefore was not evaluated.  Nutrients 

could be also lost from the site through increased soil erosion and increased sediment delivery to 

streams, which is analyzed above in Section 4.5.1 Watershed. 

Some of the nutrients that are present in juniper trees would be removed from the site under 

many of the mechanical restoration methods.  The loss of nutrients would be greatest with the use 

of feller-bunchers used with on-site chippers because they leave few leaves and branches on the 

site. However, recent research has shown either no change in nutrients following juniper removal 

(Stubbs and Pyke 2005) or actually increases in Nitrogen (Bates et al. 2002). These results are 

partly because juniper trees have low nutrient content and soil mineralization dominates during 

dry periods in this environment.  The result is that the vast majority of nutrient (N and P) stock 

remains on site after juniper removal.  Therefore, the nutrient stock of sites that experience 

juniper removal would not be adversely affected. 

4.5.2.3 Methodology for Analysis 

The amount of shrub and other ground cover is inversely proportional to erosion (Blackburn and 

Pierson 1994). Therefore, the extent of sagebrush, other shrub cover, and grass and forb cover is 

an indicator of higher ground cover, and juniper canopy cover of >20 percent is an indicator of 
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lower ground cover.  Potential soil erodibility (Section 3.6.6 Soil Erosion Hazard) is used to 

quantify potential erosion. Restoration treatment of juniper with canopy cover >20 percent 

combined with high and severe potential soil erodibility is used to identify areas that would have 

a high risk of soil erosion. 

4.5.2.4 Soil Resources Effects Common to All Alternatives 

All alternatives would disturb soils through the use of fire use, mechanical, and hand treatment 

restoration. There is a potential for soil loss when using fire use because of the loss of ground 

cover and increased erodibility due to temporary loss of ground cover.  Mechanical treatments 

use wheeled or tracked vehicles that create various degrees of soil disturbance.  Hand treatments, 

largely delivered by people on foot, would not likely accelerate soil erosion.   

Soil disturbance would be of greatest concern in locations where the potential for soil erosion 

is high. Soil erosion is of most concern where the eroded solids are transported off the site to a 

stream where they contribute to increased sediment yield.  Soil erosion that does not leave the site 

would not be lost and therefore would not reduce the productivity of the site.  Increased soil 

erosion potential due to ground disturbances from restoration treatments would be short-term 

because vegetation would cover bare soil quickly after treatment and reduce the potential for 

further erosion (EOARC 2007). 

BMPs have been developed by both the FS (USDA Forest Service 2000c) and BLM for the 

types of activities that are proposed for the sage steppe restoration treatments.  There is an 

agreement between the FS and the SWRCB that the FS will use BMPs to comply with the Federal 

Water Pollution Control Act.  The BLM has a similar agreement with the State of California.  The 

implementation of BMPs includes a monitoring and evaluation feedback loop that would 

determine the effectiveness of the BMPs.   

Restoration areas that are identified as dense juniper and proposed for mechanical treatment 

are mostly located on slight to moderate potential soil erodibility areas (Figure 28).  Severe 

potential erodibility occurs on less than one percent of the proposed treatment areas in dense 

juniper. These severe potential erodibility areas would be evaluated on a site-specific basis to 

determine which BMPs would be required.  High potential erodibility occurs on about seven 

percent of the proposed treatment areas in dense juniper (Figure 28).  These high potential 

erodibility areas would also be evaluated on a site-specific basis to determine if any additional 

BMPs would be required.  BMPs such as Soil Disturbing Treatments on the Contour (Practice 5

1) and Erosion Prevention and Control Measures During Timber Sale Operations (Practice 1-13) 

would ensure minimal soil erosion and sediment yield from those areas with more potential for 

soil erosion. 
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Figure 28. Percentage of Mechanical Treatments in Dense Juniper by Potential Erodibility 

4.5.2.5 Alternative A (Current Management) 

4.5.2.5.1 Direct and Indirect Effects 

Alternative A (Current Management) would cause soil disturbance from 193,500 acres of fire use, 

48,500 acres of mechanical and 8,000 acres of hand treatment restoration over 50 years.  These 

treatment areas would have increased erosion potential following treatment until ground cover 

becomes established. The use of BMPs by the FS and BLM would result in no adverse effects to 

water quality from soil erosion due to the implementation of Alternative A (Current 

Management).  There may be instances where minor increases in soil erosion and sediment yield 

occur, however, they will be corrected quickly due to the BMP monitoring and adjustment 

required during the implementation of restoration treatments.   

In the long-term (greater than five years), ground cover would increase in areas currently 

covered by dense juniper that are restored to sage steppe (EOARC 2007).  This effect would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative is predicted to have the smallest increase in long-term ground cover due to 

the smallest area of restoration (Table 45).  
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4.5.2.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to a reduction in soil erosion.   

New permanent roads are unlikely to be constructed by the FS or BLM, because there are no 

current projects under planning or implementation that would require construction of new 

permanent roads.  The use of temporary roads would occur on FS and BLM managed lands for 

sage steppe restoration. These roads would involve minimal ground disturbance and would be 

reclaimed following use (one to three years).  Decommissioning of existing permanent roads 

would also occur on federal lands where appropriate.  Some new permanent and temporary roads 

may be constructed on private lands.  The cumulative effect would be little to no increase in 

permanent roads and therefore little to no increase in soils erosion associated with new roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to soil erosion and sediment yield due to the 

implementation of Alternative A. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover increases.  The cumulative 

effect of Alternative A would be no change to a small positive trend for watersheds (Section 4.5.1 

Watershed) in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse. 

4.5.2.6 Alternative B (Proposed Action) 

4.5.2.6.1 Direct and Indirect Effects 

Alternative B (Proposed Action) would cause soil disturbance from 971,700 acres of fire use, 

242,700 acres of mechanical and 39,800 acres of hand treatment restoration over 40 years.  The 

restoration treatment areas would have increased erosion potential following treatment until 

ground cover becomes established. The use of BMPs by the FS and BLM would result in no 
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adverse effects to water quality from soil erosion due to the implementation of Alternative B 

(Proposed Action). There may be instances where minor increases in soil erosion and sediment 

yield occur, however, they will be corrected quickly due to the BMP monitoring and adjustment 

required during the implementation of restoration treatments.   

In the long-term (greater than five years), ground cover would increase in areas currently 

covered by dense juniper that are restored to sage steppe (EOARC 2007).  This effect would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative would have the second largest short-term disturbance and erosion potential 

from restoration activities (Table 45).  Alternative B would have the second greatest positive 

long-term increase in ground cover due to the area of restoration (Table 45). 

4.5.2.6.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to a reduction in soil erosion. 

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

increase in soils erosion associated with new roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to soil erosion and sediment yield due to the 

implementation of Alternative B. 
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All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover increases.  The cumulative 

effect of Alternative B would be a moderate to high positive trend for watersheds (Section 4.5.1 

Watershed) in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse. 

4.5.2.7 Alternative C 

4.5.2.7.1 Direct and Indirect Effects 

The direct and indirect effects of Alternative C on soil erosion would be very similar to 

Alternative B due to the same area of mechanical treatment on dense juniper areas (Table 45).  

The main differences are that with a slower rate of treatment, potential erosion generated from the 

treatments would be lower, but long-term ground cover increases would also be lower.  Overall 

the effects of this alternative on soils would be positive although delayed somewhat compared to 

Alternative B.  The use of BMPs by the FS and BLM would result in no adverse effects to water 

quality from soil erosion due to the implementation of Alternative C.  There may be instances 

where minor increases in soil erosion and sediment yield occur, however, they will be corrected 

quickly due to the BMP monitoring and adjustment required during the implementation of 

restoration treatments. 

In the long-term (greater than five years), ground cover would increase in areas currently 

covered by dense juniper that are restored to sage steppe (EOARC 2007).  This effect would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative would have the second largest short-term disturbance and the second 

smallest erosion potential from restoration activities (Table 45).  Alternative C would have the 

second smallest positive long-term increase in ground cover due to the area of restoration (Table 

45). 

4.5.2.7.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to a reduction in soil erosion. 

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 
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The cumulative effect would be little to no increase in permanent roads and therefore little to no 

increase in soils erosion associated with new roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to soil erosion and sediment yield due to the 

implementation of Alternative C. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover increases.  The cumulative 

effect of Alternative C would be a moderate positive trend for watersheds (Section 4.5.1 

Watershed) in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse. 

4.5.2.8 Alternative D 

4.5.2.8.1 Direct and Indirect Effects 

Alternative D would cause soil disturbance from 697,200 acres of fire use, 515,300 acres of 

mechanical and 39,800 acres of hand treatment restoration over 40 years.  The restoration 

treatment areas would have increased erosion potential following treatment until ground cover 

becomes established. The use of BMPs by the FS and BLM would result in no adverse effects to 

water quality from soil erosion due to the implementation of Alternative D.  There may be 

instances where minor increases in soil erosion and sediment yield occur, however, they will be 

corrected quickly due to the BMP monitoring and adjustment required during the implementation 

of restoration treatments. 

In the long-term (greater than five years), ground cover would increase in areas currently 

covered by dense juniper that are restored to sage steppe (EOARC 2007).  This effect would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative would have the largest short-term disturbance and second largest erosion 

potential from restoration activities (Table 45).  Alternative D would have the second greatest 

positive long-term increase in ground cover due to the area of restoration (Table 45). 

4.5.2.8.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   
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Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to a reduction in soil erosion. 

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands.  

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

increase in soils erosion associated with new roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments.  Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to soil erosion and sediment yield due to the 

implementation of Alternative D. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover increases.  The cumulative 

effect of Alternative D would be a moderate to high positive trend for watersheds (Section 4.5.1 

Watershed) in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse. 

4.5.2.9 Alternative E 

4.5.2.9.1 Direct and Indirect Effects 

Alternative E would cause soil disturbance from 697,200 acres of fire use, 515,300 acres of 

mechanical and 39,800 acres of hand treatment restoration over 33 years.  The restoration 

treatment areas would have increased erosion potential following treatment until ground cover 

becomes established. The use of BMPs by the FS and BLM would result in no adverse effects to 

water quality from soil erosion due to the implementation of Alternative E.  There may be 

instances where minor increases in soil erosion and sediment yield occur, however, they will be 
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corrected quickly due to the BMP monitoring and adjustment required during the implementation 

of restoration treatments. 

In the long-term (greater than five years), ground cover would increase in areas currently 

covered by dense juniper that are restored to sage steppe (EOARC 2007).  This effect would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative would have the largest short-term disturbance and erosion potential from 

restoration activities (Table 45).  Alternative E would have the greatest positive long-term 

increase in ground cover due to the area of restoration (Table 45). 

4.5.2.9.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to a reduction in soil erosion.   

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands. 

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

increase in soils erosion associated with new roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments. Forest management may have cumulative effects in those situations where 

short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to soil erosion and sediment yield due to the 

implementation of Alternative E. 

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover increases.  The cumulative 
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effect of Alternative E would be high to very high positive trend for watersheds (Section 4.5.1 

Watershed) in the Analysis Area, because the effects of erosion and sediment yield would not be 

adverse. 

4.5.2.10 Alternative J (Preferred Alternative) 

4.5.2.10.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would cause soil disturbance from 697,200 acres of fire use, 

515,300 acres of mechanical and 39,800 acres of hand treatment restoration over 47 years.  The 

restoration treatment areas would have increased erosion potential following treatment until 

ground cover becomes established. The use of BMPs by the FS and BLM would result in no 

adverse effects to water quality from soil erosion due to the implementation of Alternative J 

(Preferred Alternative).  There may be instances where minor increases in soil erosion and 

sediment yield occur, however, they will be corrected quickly due to the BMP monitoring and 

adjustment required during the implementation of restoration treatments.   

In the long-term (greater than five years), ground cover would increase in areas currently 

covered by dense juniper that are restored to sage steppe (EOARC 2007).  This effect would 

reduce potential soil erosion as the increase in ground cover would reduce erosion and sediment 

yield. This alternative would have the largest short-term disturbance and third lowest erosion 

potential from restoration activities (Table 45).  Alternative J (Preferred Alternative) would have 

the fourth greatest positive long-term increase in ground cover due to the area and rate of 

restoration (Table 45). 

4.5.2.10.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, other restoration activities, and forest management throughout the Analysis Area.   

Livestock grazing will be managed by the FS and BLM to achieve restoration objectives 

(Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management 

Practices) and compliance with existing standards and guidelines. Those practices would promote 

increased ground cover and other changes that would contribute to a reduction in soil erosion. 

No new permanent roads will be constructed for this project, and others are unlikely to be 

constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  The use of temporary 

roads would occur on FS and BLM managed lands for sage steppe restoration.  These roads 

would involve minimal ground disturbance and would be reclaimed following use (one to three 

years). Decommissioning of existing permanent roads would also occur on federal lands where 

appropriate. Some new permanent and temporary roads may be constructed on private lands.  

The cumulative effect would be little to no increase in permanent roads and therefore little to no 

increase in soils erosion associated with new roads.   

Forest management will continue in some of the watersheds proposed for sage steppe 

restoration treatments.  Forest management may have cumulative effects in those situations where 
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short-term increases in erosion are expected to occur in the same watershed and within the same 

timeframe as the restoration treatments in this alternative.  TOCs and BMPs, such as Cumulative 

Off-Site Watershed Effects (Practice 7-8), would take into account the cumulative effects from 

forest management and therefore, there would be no adverse cumulative effect from forest 

management activities. 

The effects of this alternative in combination with the other restoration activities on other 

federal and private lands (Section 4.1.2 Cumulative Effects) would be an increase in the short-

term effects and long-term benefits.  The use of BMPs in combination with TOCs by the FS and 

BLM would result in no adverse cumulative effects to soil erosion and sediment yield due to the 

implementation of Alternative J (Preferred Alternative).   

All watershed trend factors (Figure 27) would increase and the overall cumulative effects 

would be positive for most watersheds as the long-term ground cover increases.  The cumulative 

effect of Alternative J (Preferred Alternative) would be a moderate to high positive trend for 

watersheds (Section 4.5.1 Watershed) in the Analysis Area, because the effects of erosion and 

sediment yield would not be adverse.  

4.5.3 FLOODPLAINS 

Executive Order No. 11988 requires federal agencies to disclose their effects on floodplains.  No 

restoration activities are planned for floodplains and the BMPs and site-specific environmental 

disclosures would ensure that the restoration projects would have no effect on floodplains.  

Therefore, the restoration activities would not have any effects on floodplains and the alternatives 

would comply with Executive Order No. 11988. 

4.5.4 WETLANDS 

Executive Order No. 11990 requires federal agencies to disclose their effects on wetlands. 

Wetland areas are rich ecological features in this semi-arid landscape.  They generally contain 

high quality and unique habitats compared to the surrounding sage steppe ecosystem.  Wetlands 

would be protected through several different measures including; BMPs, special status plants and 

special wildlife habitat protection measures, in addition to existing management direction for both 

the FS and BLM that protects wetlands. Wetlands would be identified and protected during 

restoration activities. Therefore, the restoration activities would not have any effects on wetlands 

and the alternatives would comply with Executive Order No. 11990. 

4.6 Wildlife ______________________________________ 
The Sage Steppe Ecosystem Restoration Strategy has been initiated to reverse the trend of juniper 

density increases. Juniper woodlands or areas of denser juniper would become a smaller portion 

of the landscape resulting in a corresponding decrease in species populations utilizing juniper 

Page 281 



 

 

   

 

 

 

  

Final Environmental Impact Statement	 	 Sage Steppe Ecosystem Restoration 

woodlands. Grasslands and sagebrush dominated sage steppe would become a larger portion of 

the landscape resulting in a potential increase in sage/steppe obligate species populations.  

Initially, newly treated habitats may not provide suitable habitat for either group, thus effects 

must be measured over the long-term. It has been generally accepted that habitat restoration of the 

sage steppe ecosystem is a necessary process to avoid continued habitat reduction of some sage 

obligate species, particularly sage-grouse (Wisdom et al. 2002). 

All wildlife species utilize their habitats in a different manner.  Even those that have been 

designated as “sage steppe obligates” have differing habitat preferences within that ecosystem.  

Many of those differences are related to vegetative diversity, diversity in plant species present, 

condition of stand and age of stand. In a natural occurring sage/steppe ecosystem, populations of 

various wildlife species would assume a level corresponding to the availability of habitat present 

in the ecosystem, assuming that predation and competition remain constant.  That is to say, they 

would not all maximize their populations simultaneously but population levels would increase or 

decrease over time as the sage steppe mosaic changes.   

4.6.1 MANAGEMENT DIRECTION FOR WILDLIFE 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide management direction for wildlife through management directives, standards, and 
 


guidelines. 
 


Goals for wildlife from the Modoc National Forest LRMP that apply to this Restoration Strategy 
 


include: 
 


� Diversity - Provide vegetative diversity to maintain viable populations and other resource 

objectives, including scenic quality, wildlife, and reduced wildfire loss. 

Goals for wildlife from the BLM Northeastern California Field Offices RMPs that apply to this 

Restoration Strategy include: 

� Ungulates - Manage BLM lands to restore, maintain, and enhance habitats for, and 

populations of, ungulate species. 

� Sagebrush Ecosystems and Sagebrush-Obligate Species - Restore, enhance, and 

maintain sagebrush ecosystems capable of supporting sagebrush-obligate species such 

that forage, water, vegetative structure, as well as security and thermal cover, are 

adequately provided for wildlife on BLM-administered lands. 

4.6.2 METHODOLOGY FOR ANALYSIS 

The methodology presented here applies to all wildlife species that have population trends 

predicted in subsequent wildlife sections.  
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Quantifiable effects on wildlife at a programmatic level are determined through projections of 

population trends of those wildlife species positively or negatively affected by reductions in the 

juniper woodland component.  Overall, sage obligate species would benefit from an increase in 

vegetative diversity in the existing sage steppe ecosystem.  However, the effects on individuals in 

this group may vary relative to restoration activities and changes in vegetative diversity site 

specifically over time.  Additionally, the effects on one species may manifest themselves at a 

completely different time period than that of another.  As an example, some species may react 

positively to initial burning, achieving optimum population levels in the early stages of recovery, 

but declining as the vegetation matures.  Others may require mature stands to reach optimum 

population levels; declining or even disappearing from newly treated areas and increasing as the 

vegetation matures. 

Therefore, evaluation criteria and the analysis of the effects of the proposed restoration 

activities and alternatives on wildlife resources is based on: 

� Review of technical and scientific literature regarding affected species and/or species groups 

and their habitats. A separate data analysis and list of references for each species and/or 

species group was developed as an appendix 

� Review of the current Modoc National Forest LRMP (USDA Forest Service 1991a), the 

BLM’s Northeastern California and Northwestern Nevada Standards for Rangeland Health 

and Guidelines for Livestock Grazing Management (USDI Bureau of Land Management 

1999) and specific BLM Resource Management Plans 

� Review of available data regarding the potential effects of alternative activities to meet the 

restoration objective 

� Review of available GIS data on the Focus Area as provided by the Modoc NF and the BLM 

� Assessment of estimated area (in acres) of treated habitats, the types of treatments to be 

applied, and the time frame treatments would be applied 

� Effects of on-going and future resource management strategies (e.g. grazing, biomass 

conversion) on the wildlife resource 

� Professional judgment of the author and of agency biologists involved with the project 

Because one of the goals of this project is to restore habitats necessary to maintain population 

viability of sagebrush obligate wildlife species, site-specific implementation of those restoration 

projects would apply the most appropriate treatment for restoration of the sage steppe ecosystem 

and associated wildlife habitat. This analysis only assesses potential population trends as a result 

of treatments based on life history data of these species and the habitat conditions necessary to 

improve and/or maintain these populations.  Changes in population levels will be estimated at the 

project level when site-specific factors can be applied to the analysis. 
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4.6.2.1 Population Trend Methodology 

At the programmatic level, effects to actual populations of a given wildlife species cannot be 

quantified, since the actions proposed are at a programmatic scale as described above.  Therefore, 

effects were analyzed considering potential short (less than 10 years) and long-term (greater than 

10 years) trends for species groups to be assessed.  Effects on these species or species groups 

were rated as long-term (LT) and short-term (ST); positive (+), negative (-) or neutral (0) trends; 

and estimated intensity, high (H), moderate (M) or low (L).  Ratings are based on available 

literature regarding species, their habitats, potential effects of treatments, and personal knowledge 

of the author and selected biological researchers.  These ratings, with a brief narrative of the 

effects, are presented in the tables associated with each alternative. 

Using the above as a criterion, tables were developed using available data on effects to the 

target wildlife species (TES, MIS, sage obligates, and selected species occupying juniper 

woodlands). Available data regarding life history requirements, vegetative diversity 

requirements, sage steppe successional requirements, and adaptability to varying conditions were 

considered and applied as appropriate. These data are included in the reference section of the 

Wildlife Specialist Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 

2007c). 

4.6.3 WILDLIFE EFFECTS COMMON TO ALL ALTERNATIVES 

Miller (2001) has indicated that there is a reduction of biotic diversity in areas where juniper has 

recently become the dominant species.  This is especially true of the vertebrate group termed 

“sage obligates,” species that require sage for part or all of their life history requirements.  

Dobkin and Sauder (2004) documented declines in both species numbers and abundance in dense 

juniper areas. Diversity in the condition of vegetation to be restored is an important factor with 

regard to the effects on biota overall. Sage stands currently used by sage-grouse will likely 

continue to be used after mechanical treatment (Connelly et al. 2000a) but may be abandoned 

following fire (Connelly et al. 2000b). 

The mountain big sagebrush type that dominates the Focus Area is generally found on 

moister sites and following fire treatments will re-establish more rapidly than Wyoming big 

sagebrush sites, especially at higher elevations.  Due to the longer time for sagebrush re

establishment, and the drier conditions, there is higher risk of non-native invasive species 

establishing in burn areas in Wyoming big sagebrush sites versus mountain big sage sites. 

A well developed perennial grass and forb layer usually characterizes a mountain big 

sagebrush community. This cover type, often the most preferred sagebrush type by sage-grouse 

during nesting (Gregg 1991), can provide excellent nesting cover, and an abundance of succulent 

forbs. The growing season is longer than the other two big sagebrush types, providing succulent 

forbs later into the summer. Fire applied to mountain big sage sites should be performed in a 

manner which promotes patchiness, and in mosaic patterns across the landscape. 
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Shrub cover, density, and height are determined by site factors (soils, climate, etc.), species of 

sagebrush and past history of disturbance.  Fire is a part of sagebrush ecosystems. Canopy cover 

varies after each fire. Variability is a range of little sagebrush cover to sagebrush dominating the 

site. The effects of different restoration treatments (mechanical and prescribed fire) on sage 

obligate species vary depending on a number of site-specific variables.  However, little published 

data indicates discernible differences between sagebrush restoration methods in restoring sage 

habitats and usually lump these methods together based upon effects on wildlife.   

Slater (2003) found female sage-grouse fidelity was high in areas recently burned if they had 

used it previously. As would be expected, response to fire by bird populations utilizing sage 

steppe habitats was strongly related to the size, frequency, patchiness and severity of the burned 

areas (Knick et al. 2005). Prescribed fire applied to mountain big sagebrush types with juniper 

that is adjacent to occupied sagebrush sites without juniper will promote good brood rearing 

habitat and would likely contribute to increase population of sage-grouse. 

Recovery of sage steppe following treatments can be moderate to very slow.  Nelle et al. 

(2000) found “Burning created a long-term negative impact on (sage-grouse) nesting habitat 

because sagebrush required over 20 years of post burn growth for…canopy cover to become 

sufficient for nesting.” Wambolt et al. (2001) found (in burned sagebrush habitats) that 

herbaceous plant responses were minimal while shrubs were lost for many years.  Kerely and 

Anderson (1995) found that sage thrashers (that nest exclusively in mature shrubs) may be 

excluded until the sage begins to recover and a canopy is established. Winter and Best (1985) 

found burning “not to be beneficial” to Sage sparrow nesting habitat.  McGee (1982) found an 

initial decrease in small mammal species composition in area burned in the spring but a large 

increase in densities of individuals within three years. 

EOARC (2007) showed that restoration rates in areas having mechanical treatments varied 

depending on the season in which they were applied and site conditions, and Hedrick et al. (1966) 

determined effects were best on ranges that were in poor condition.  Following burning, 

sagebrush does not resprout from roots but requires a seed source.  Sagebrush seeds are small and 

easily carried long distances by wind. 

The effects of burning sagebrush on sage obligate species have been studied in a number of 

areas with a variety of results.  This is particularly true of sage-grouse where the majority of the 

studies conclude that burning in nesting/breeding habitat may be more detrimental than positive 

and, in some cases, may be devastating (Connelly et al. 2000b). However, none of these studies 

was directed at the comparisons of juniper domination of historical sage steppe habitats and the 

determination to restore these areas to sage steppe. 

Alternatives B through J show only slight differences to wildlife biota.  Initially, burning will 

dramatically alter the vegetation, resulting in reduced population levels or avoidance of the area 

by many species.  However, recovery may be greatest in burned areas as juniper reproduction will 

be reduced as well as mature trees removed.  Mechanical treatments are more likely to effectively 

reduce juniper overstory and allow for increases in shrub species.  Data indicates that for some 
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species, and particularly for sage-grouse nesting/breeding habitat, responses would be more 

positive from mechanical treatments (Northern California Sage-grouse Working Group 2005, 

USDI Bureau of Land Management 2002, Horney 2006).   

Overall, the restoration treatments would reduce available habitats for species occupying 

juniper woodlands while increasing habitats for those occupying sage steppe habitats.  These 

changes will be tempered by current occupancy levels, current vegetative diversity, regeneration 

potential, and spatial factors. 

4.6.4 SAGE STEPPE OBLIGATE SPECIES 

Reinkensmeyer (2000) found that bird species associated with sage ecosystems would decline 

in any transition from mountain sagebrush communities to juniper woodlands.  Thus, in the long-

term, sage steppe obligate species will be enhanced though the use of prescribed burns over 

approximately 697,000 to 972,000 acres in the Focus Area. 

Wildland fire use, wildfire or prescribed burning, is generally considered to initially degrade 

sage-grouse nesting/breeding habitat. Many researchers caution against the use of fire at this time 

in sage-grouse habitats (Connelly et al. 2000b, Nelle et al. 2000, Fischer et al. 1996) and 

suppression of wildfire is a key element in most sage-grouse habitat management strategies.  The 

conservation strategies for both the Buffalo-Skeddadle and Devil’s Garden/Clear Lake Population 

Management Units (Northern California Sage-grouse Working Group 2005 and Horney 2006) 

specify a high priority be placed on suppression of wildfire in sagebrush and juniper communities 

at this time and are extremely cautious on the use of prescribed burning to restore sage-grouse 

habitat until enough habitat is restored through mechanical juniper removal.  Therefore, at this 

time, prescribed burns in sage-grouse habitat in the Buffalo Skeedaddle Population Management 

Unit should be limited to less than 123 acres (Northern California Sage-grouse Working Group 

2005). The Greater Sage-Grouse Conservation Plan for Nevada and Eastern California states that 

“Wildfire pre-suppression treatments and fire control in limited seasonal sagebrush habitats and 

existing high quality habitats that support healthy sage-grouse populations are high priority 

conservation actions.” 

4.6.4.1 Alternative A (Current Management) 

4.6.4.1.1 Direct and Indirect Effects 

Under Alternative A, it would take 250 years to treat the Focus Area.  As a result of the low rate 

of treatment per decade, this alternative provides the lowest level of long-term benefits to sage-

obligate wildlife, while potentially allowing for continued increases in juniper density that would 

degrade sage habitats. Ultimately, this alternative could lead to local extirpation of some sage 

obligate species (Wisdom et al. 2002). Depending on the location, existing vegetative condition, 

and timing of treatments, effects on wildlife species would be variable.  Direct effects include 

potential elimination of the use of some restoration sites by sage-obligate species, followed by an 

increase to various population levels depending on rate and type of vegetative recovery.  Long-
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term effects may include lack of recolonization due to loss of the source population, invasion by 

exotic plants reducing native habitat quality, and increases in early successional and/or predatory 

species that would compete with, or directly reduce, populations.   

This alternative would continue to be governed by standards and guidelines in the Modoc 

National Forest Land and Resource Management Plan (USDA Forest Service 1991a) and the 

Northeastern California and Northwestern Nevada Standards for Rangeland Health and 

Guidelines for Livestock Grazing Management (USDI Bureau of Land Management 1999).  

However, the potential exists for the continued decline and potential extirpation of several sage-

obligate species, specifically sage-grouse and pronghorn.  The effects of Alternative A on sage 

steppe obligate species are displayed in Table 47. 

Table 47. Effects of Alternative A (Current Management) on Sage Steppe Obligate Species 

Species Habitat Effect Effects of Alternative A 

Brewer�s sparrow Variety of shrub 
habitats 

ST/LT: 0 Utilizes a wide variety of shrub habitats.   

Greater sage-grouse Multiple-aged 
sagebrush stands 
with mixed species 
composition 
(Klebenow 
1969,Trimble 1989, 
etc.) 

ST:M

LT:M-

Prescribed burning will reduce habitat capacity until 
sage steppe vegetation recovers 

Continued levels of treatments in occupied habitats 
could increase habitat quality but may not be 
aggressive enough to reverse continued declines in 
certain populations and continued habitat loss 
through decadence or juniper encroachment are likely 
to exceed gains. 

Pygmy rabbit Tall dense 
sagebrush with 
loose soil 

ST/LT:L+ Habitat capacity will be slightly increased.  Unknown 
long-term as there is little indication of a relict 
population base to occupy restored habitats.  

Sage sparrow Large continuous 
stands of 
sagebrush 

ST/LT:L- Lack of restoration will not achieve large continuous 
stands of sagebrush. 

Sage thrasher Variety of habitats ST/LT:L- Prescribed burning will reduce habitat until sage 
steppe vegetation recovers.  It uses a variety of 
habitats but depends on certain height of sagebrush 
for nesting. 

Sagebrush lizard Sage areas; widely 
distributed in 
several habitats 
throughout its 
range. 

ST:L

LT: 0 

Species will be temporarily reduced in burned areas. 

While usually found in sage habitats, this species 
utilizes a wide variety of types, including juniper 
woodland, and does not appear to be restricted by 
vegetative composition to any degree. 

Sagebrush vole Sagebrush, 
bitterbrush and low 
sage. 

ST/LT: L+ Restoration would increase food source. 

Pronghorn sagebrush areas 
with a low coverage 
of shrubs 

ST:L+ 

LT:M- 

Burning will result in increased forage locally. 

Positive effects of burning may not keep up with 
habitat decline. Increasing juniper woodland and 
decadent sage will reduce this species use of the 
habitat. 
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4.6.4.2 Alternative B (Proposed Action) 

4.6.4.2.1 Direct and Indirect Effects 

Alternatives B and C involve the same treatment area and the same percentages of prescribed 

burn (77 percent) and mechanical treatment (20 percent) but differ in the restoration rate (acres 

treated per decade). Alternative B would treat the total area (1,254,200 acres) in four decades at a 

rate of 31,355 acres per decade. 

The effect of Alternative B would be to create a positive trend for sage steppe obligate 

species and a negative trend for juniper woodland species.  Short-term effects would be negative 

for some sage steppe obligate species (Table 48) however effects would be positive long-term for 

all except the Sagebrush lizard, which would have a neutral long-term effect.  

In addition, no mechanical treatment would occur in juniper areas of six to 20 percent canopy 

closure. The effects would vary depending upon the density and species of the shrub layer 

beneath the canopy. Species occupying juniper woodlands would likely use these areas, 

especially where canopy closure approached 20 percent.  However, the prescribed burning of 

these areas would continue in a ratio equivalent to their occurrence in the Focus Area.   
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Table 48.  Effects of Alternative B on Sage Steppe Obligate Species 

Species Habitat Effect Effects of Alternative B 

Brewer�s sparrow Variety of shrub 
habitats 

ST: 0 

LT: M+ 

Utilizes a wide variety of shrub habitats.   

Would benefit from abundant scattered shrubs and 
short grass. 

Greater sage-grouse Multiple-aged 
sagebrush stands 
with mixed species 
composition 
(Klebenow 
1969,Trimble 1989, 
etc.) 

ST:M

LT:M+ 

Prescribed burning will reduce habitat capacity until 
sage steppe vegetation recovers 

Treatments in occupied habitats and adjacent 
habitats will increase habitat quality.  However, as 77 
percent of these treatments will be through prescribed 
burning, negative effects could reduce positive 
effects. 

Pygmy rabbit Tall dense 
sagebrush with 
loose soil 

ST/LT:M+ Habitat capacity will be slightly increased.  Unknown 
long-term as there is little indication of a relict 
population base to occupy restored habitats.  

Sage sparrow Large continuous 
stands of 
sagebrush 

ST: L

LT: M+ 

Restoration will disrupt habitat.   

Restoration will improve habitat of large continuous 
stands of sagebrush. 

Sage thrasher Variety of habitats ST: L- 

LT: M+ 

Prescribed burning will reduce habitat until sage 
steppe vegetation recovers.   

Would provide more of desirable height of sagebrush 
for nesting. 

Sagebrush lizard Sage areas; widely 
distributed in 
several habitats 
throughout its 
range. 

ST:L

LT: 0 

Species will be temporarily reduced in burned areas. 

While usually found in sage habitats, this species 
utilizes a wide variety of types, including juniper 
woodland, and does not appear to be restricted by 
vegetative composition to any degree. 

Sagebrush vole Sagebrush, 
bitterbrush and low 
sage. 

ST/LT: L+ Restoration would increase food source. 

Pronghorn sagebrush areas 
with a low coverage 
of shrubs 

ST:L+ 

LT:H+ 

Burning will result in increased forage locally. 

High levels of burning will result in increase forage 
production over the Focus Area.  Reductions in 
juniper will promote preferred habitat conditions. 
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4.6.4.3 Alternative C 

4.6.4.3.1 Direct and Indirect Effects 

Alternative C involves the same area and percentage of prescribed burn (77 percent) and 

mechanical treatment (20 percent) as Alternative B but has a slower restoration rate.  This 

alternative would treat the total area (1,254,200 acres) in five decades at a rate of 15,678 acres per 

nd
year or 12.5 percent the first decade, 19,355 acres per year or 15.5 percent in the 2  decade, 25 

rd th th
percent in each of the 3  and 4  decades and the remaining 22 percent in the 5  decade. 

The effect of Alternative C would be to create a positive trend for sage steppe obligate 

species and a negative trend for juniper woodland species.  Short-term effects would be negative 

for some sage steppe obligate species (Table 49) however effects would be positive long-term for 

all except the Sagebrush lizard, which would have a neutral long-term effect. The effects of 

Alternative C on sage steppe obligate species would be very similar to Alternative B.  The main 

difference would be a smaller short-term negative effect on sage-grouse due to deferring fire use 

for the first 20 years in special wildlife habitat areas. 

In addition, no mechanical treatment would occur in juniper areas of six to 20 percent canopy 

closure. The effects would vary depending upon the density and species of the shrub layer 

beneath the canopy. Species occupying juniper woodlands would likely use these areas, 

especially where canopy closure approached 20 percent.  However, the prescribed burning of 

these areas would continue in a ratio equivalent to their occurrence in the Focus Area.   
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Table 49.  Effects of Alternative C on Sage Steppe Obligate Species 

Species Habitat Effect Effects of Alternative C 

Brewer�s sparrow Variety of shrub 
habitats 

ST: 0 

LT: M+ 

Utilizes a wide variety of shrub habitats.   

Would benefit from abundant scattered shrubs and 
short grass. 

Greater sage-grouse Multiple-aged 
sagebrush stands 
with mixed species 
composition 
(Klebenow 
1969,Trimble 1989, 
etc.) 

ST:L

LT:M+ 

Prescribed burning will reduce habitat capacity until 
sage steppe vegetation recovers.  However, initial 
levels of treatments are reduced in comparison to 
Alternatives B, D & E. 

Increasing levels of treatments in occupied habitats 
and adjacent habitats will increase habitat quality.  
However, as 77 percent of these treatments will be 
through prescribed burning, negative effects could 
reduce positive effects (Connelley et al. 2000). 

Pygmy rabbit Tall dense 
sagebrush with 
loose soil 

ST/LT:M+ Habitat capacity will be slightly increased.  Unknown 
long-term as there is little indication of a relict 
population base to occupy restored habitats.  

Sage sparrow Large continuous 
stands of 
sagebrush 

ST: L

LT: M+ 

Restoration will disrupt habitat.   

Restoration will improve habitat of large continuous 
stands of sagebrush. 

Sage thrasher Variety of habitats ST: L- 

LT: M+ 

Prescribed burning will reduce habitat until sage 
steppe vegetation recovers.   

Would provide more of desirable height of sagebrush 
for nesting. 

Sagebrush lizard Sage areas; widely 
distributed in 
several habitats 
throughout its 
range. 

ST:L

LT: 0 

Species will be temporarily reduced in burned areas. 

While usually found in sage habitats, this species 
utilizes a wide variety of types, including juniper 
woodland, and does not appear to be restricted by 
vegetative composition to any degree. 

Sagebrush vole Sagebrush, 
bitterbrush and low 
sage. 

ST/LT: L+ Restoration would increase food source. 

Pronghorn sagebrush areas 
with a low coverage 
of shrubs 

ST:L+ 

LT:H+ 

Burning will result in increased forage locally. 

High levels of burning will result in increase forage 
production over the Focus Area.  Reductions in 
juniper will promote preferred habitat conditions. 
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4.6.4.4 Alternative D 

4.6.4.4.1 Direct and Indirect Effects 

Alternative D would restore 28,243 acres per year for the first two decades and then the 

restoration rate would increase to 34,373 acres per year for the third and fourth decades. Nearly 

half of those areas would have been treated by mechanical restoration. 

The effect of Alternative D would be to create a positive trend for sage steppe obligate 

species and a negative trend for juniper woodland species.  Short-term effects would be negative 

for some sage steppe obligate species (Table 50) however effects would be positive long-term for 

all except the Sagebrush lizard, which would have a neutral long-term effect. The effects of 

Alternative D on sage steppe obligate species would differ from Alternatives B and C in two 

important areas.  The main difference would be more positive effects on sage-grouse, both from 

in the short-term (neutral effect) and long-term (high positive effect).  These differences in effects 

on sage-grouse are due to the smaller percentage of fire use and deferring fire use for the first 20 

years in special wildlife habitat areas. Alternative D would have a smaller positive effect 

(moderate positive) due to the greater percentage of mechanical treatments.  

Depending on the location, existing vegetative condition and timing of treatments, actual 

effects on wildlife species would be variable.  Immediate effects would include potential 

elimination of sage-obligate species use of treated sites followed by an increase to a variety of 

levels. 
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Table 50.  Effects of Alternative D on Sage Steppe Obligate Species 

Species Habitat Effect Effects of Alternative D 

Brewer�s 
sparrow 

Variety of shrub habitats ST: 0 

LT: M+ 

Utilizes a wide variety of shrub habitats.   

Would benefit from abundant scattered shrubs and 
short grass. 

Greater sage-
grouse 

Multiple-aged sagebrush 
stands with mixed 
species composition 
(Klebenow 1969,Trimble 
1989, etc.) 

ST: 0 

LT:H+ 

Prescribed burning will reduce habitat capacity until 
sage steppe vegetation recovers.  However, critical 
sage-grouse habitat will be deferred from treatment 
by fire use for the first two decades preventing any 
detrimental effects to existing populations.   

Treatments in occupied habitats and adjacent 
habitats will increase habitat quality.  Increased use 
of mechanical treatments (42 percent) will result in 
greater protection of existing populations and allow 
for more rapid increases to adjacent habitats. 

Pygmy rabbit Tall dense sagebrush 
with loose soil 

ST/LT:M+ Habitat capacity will be slightly increased.  Unknown 
long-term as there is little indication of a relict 
population base to occupy restored habitats.  

Sage sparrow Large continuous stands 
of sagebrush 

ST: L

LT: M+ 

Restoration will disrupt habitat.   

Restoration will improve habitat of large continuous 
stands of sagebrush. 

Sage thrasher Variety of habitats ST: L- 

LT: M+ 

Prescribed burning will reduce habitat until sage 
steppe vegetation recovers.   

Would provide more of desirable height of sagebrush 
for nesting. 

Sagebrush lizard Sage areas; widely 
distributed in several 
habitats throughout its 
range. 

LT/ST: 0 
While usually found in sage habitats, this species 
utilizes a wide variety of types, including juniper 
woodland, and does not appear to be restricted by 
vegetative composition to any degree. 

Sagebrush vole Sagebrush, bitterbrush 
and low sage. 

ST/LT: L+ Restoration would increase food source. 

Pronghorn sagebrush areas with a 
low coverage of shrubs ST:L+ 

ST:M+ 

Burning will result in increased forage locally.  
However, critical pronghorn habitat will be deferred 
from treatment by fire use for the first two decades 
preventing any detrimental effects to existing 
populations.   

Higher levels of mechanical treatments (42 percent) 
will result in reduced forage increases as many 
forage species are fire-stimulated and limit burning of 
decadent sage steppe habitats that are less favorable 
to this species.  Reductions in juniper will promote 
preferred habitat conditions. 
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4.6.4.5 Alternative E 

4.6.4.5.1 Direct and Indirect Effects 

Alternative E differs from Alternative D only in the rate at which fire use and mechanical 

treatments are applied. This alternative would restore 37,657 acres per year for the first two 

decades, and then the restoration rate would increase to complete treatment by the end of the third 

year of the fourth decade. Almost half of the restoration would be completed by mechanical 

means. 

The effect of Alternative E would be to create a positive trend for sage steppe obligate 

species and a negative trend for juniper woodland species.  Short-term effects would be negative 

for some sage steppe obligate species (Table 51) however effects would be positive long-term for 

all except the Sagebrush lizard, which would have a neutral long-term effect.  

The effects of Alternative E on sage steppe obligate species would differ from Alternatives B 

and C in two important areas.  The main difference would be more positive long-term (high 

positive effect) effects on sage-grouse (Table 51).  This difference in long-term effects on sage-

grouse are due to the smaller percentage of fire use and deferring fire use for the first 20 years in 

special wildlife habitat areas. Alternative E would have a smaller positive long-term effect 

(moderate positive) due to the greater percentage of mechanical treatments.  
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Table 51.  Effects of Alternative E on Sage Steppe Obligate Species 

Species Habitat Effect Effects of Alternative E 

Brewer�s sparrow Variety of shrub 
habitats 

ST: 0 

LT: M+ 

Utilizes a wide variety of shrub habitats.   

Would benefit from abundant scattered shrubs and 
short grass. 

Greater sage-grouse Multiple-aged 
sagebrush stands 
with mixed species 
composition 
(Klebenow 
1969,Trimble 1989, 
etc.) 

ST: L

LT:H+ 

Prescribed burning will reduce habitat capacity until 
sage steppe vegetation recovers.   

Treatments in occupied habitats and adjacent 
habitats will increase habitat quality.  Increased use 
of mechanical treatments (42 percent) will result in 
greater protection of existing populations and allow 
for more rapid increases to adjacent habitats. 

Pygmy rabbit Tall dense 
sagebrush with 
loose soil 

ST/LT:M+ Habitat capacity will be slightly increased.  Unknown 
long-term as there is little indication of a relict 
population base to occupy restored habitats.  

Sage sparrow Large continuous 
stands of 
sagebrush 

ST: L

LT: M+ 

Restoration will disrupt habitat.   

Restoration will improve habitat of large continuous 
stands of sagebrush. 

Sage thrasher Variety of habitats ST: L- 

LT: M+ 

Prescribed burning will reduce habitat until sage 
steppe vegetation recovers.   

Would provide more of desirable height of sagebrush 
for nesting. 

Sagebrush lizard Sage areas; widely 
distributed in 
several habitats 
throughout its 
range. 

LT/ST: 0 
While usually found in sage habitats, this species 
utilizes a wide variety of types, including juniper 
woodland, and does not appear to be restricted by 
vegetative composition to any degree. 

Sagebrush vole Sagebrush, 
bitterbrush and low 
sage. 

ST/LT: L+ Restoration would increase food source. 

Pronghorn Sagebrush areas 
with a low coverage 
of shrubs 

ST:M+ 

ST:M+ 

Burning will result in increased forage locally.   

Higher levels of mechanical treatments (42 percent) 
will result in reduced forage increases as many 
forage species are fire-stimulated and limit burning of 
decadent sage steppe habitats that are less favorable 
to this species.  Reductions in juniper will promote 
preferred habitat conditions. 
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4.6.4.6 Alternative J (Preferred Alternative) 

4.6.4.6.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would restore 14,121 acres per year for the first decade, 

21,060 acres per year for the second decade, and then the restoration rate would increase to 

34,373 acres per year for the third and fourth decades. The restoration rate would then drop to 

24,278 acres per year for the remaining seven years. Nearly half of those areas would have been 

treated by mechanical restoration. 

The effect of Alternative J (Preferred Alternative) would be to create a positive trend for sage 

steppe obligate species and a negative trend for juniper woodland species. Short-term effects 

would be negative for some sage steppe obligate species (Table 52) however effects would be 

positive long-term for all except the Sagebrush lizard, which would have a neutral long-term 

effect. The effects of Alternative J (Preferred Alternative) on sage steppe obligate species would 

differ from Alternatives B and C in two important areas.  The main difference would be more 

positive effects on sage-grouse, both from in the short-term (neutral effect) and long-term (high 

positive effect). These differences in effects on sage-grouse are due to the smaller percentage of 

fire use and deferring fire use for the first 20 years in special wildlife habitat areas. Alternative J 

(Preferred Alternative) would have a smaller positive effect (moderate positive) due to the greater 

percentage of mechanical treatments.  

Depending on the location, existing vegetative condition and timing of treatments, actual 

effects on wildlife species would be variable.  Immediate effects would include potential 

elimination of sage-obligate species use of treated sites followed by an increase to a variety of 

levels. The effects of Alternative J (Preferred Alternative) are displayed in Table 53. 

4.6.4.7 Cumulative Effects – Sage Steppe Obligate Species 

The past, present and future foreseeable effects for sage steppe obligate species include continued 

livestock grazing, impacts from roads, firewood gathering, forest management and other 

restoration projects throughout the Analysis Area. 

Livestock grazing has changed wildlife habitat throughout the Focus Area through the 

reduction of fine fuels and altered fire regimes (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). The FS and BLM will actively manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines. 

Therefore, sage steppe habitat restoration combined with management of livestock grazing would 

result in cumulative effects of increasing habitats of species occupying sage steppe habitats.  
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Table 52.  Effects of Alternative J (Preferred Alternative) on Sage Steppe Obligate Species 

Species Habitat Effect Effects of Alternative D 

Brewer�s 
sparrow 

Variety of shrub habitats ST: 0 

LT: M+ 

Utilizes a wide variety of shrub habitats.   

Would benefit from abundant scattered shrubs and 
short grass. 

Greater sage-
grouse 

Multiple-aged sagebrush 
stands with mixed 
species composition 
(Klebenow 1969,Trimble 
1989, etc.) 

ST: 0 

LT:H+ 

Prescribed burning will reduce habitat capacity until 
sage steppe vegetation recovers.  However, critical 
sage-grouse habitat will be deferred from treatment 
by fire use for the first two decades preventing any 
detrimental effects to existing populations.   

Treatments in occupied habitats and adjacent 
habitats will increase habitat quality.  Increased use 
of mechanical treatments (42 percent) will result in 
greater protection of existing populations and allow 
for more rapid increases to adjacent habitats. 

Pygmy rabbit Tall dense sagebrush 
with loose soil 

ST/LT:M+ Habitat capacity will be slightly increased.  Unknown 
long-term as there is little indication of a relict 
population base to occupy restored habitats.  

Sage sparrow Large continuous stands 
of sagebrush 

ST: L

LT: M+ 

Restoration will disrupt habitat.   

Restoration will improve habitat of large continuous 
stands of sagebrush. 

Sage thrasher Variety of habitats ST: L- 

LT: M+ 

Prescribed burning will reduce habitat until sage 
steppe vegetation recovers.   

Would provide more of desirable height of sagebrush 
for nesting. 

Sagebrush lizard Sage areas; widely 
distributed in several 
habitats throughout its 
range. 

LT/ST: 0 
While usually found in sage habitats, this species 
utilizes a wide variety of types, including juniper 
woodland, and does not appear to be restricted by 
vegetative composition to any degree. 

Sagebrush vole Sagebrush, bitterbrush 
and low sage. 

ST/LT: L+ Restoration would increase food source. 

Pronghorn sagebrush areas with a 
low coverage of shrubs ST:L+ 

ST:M+ 

Burning will result in increased forage locally.  
However, critical pronghorn habitat will be deferred 
from treatment by fire use for the first two decades 
preventing any detrimental effects to existing 
populations.   

Higher levels of mechanical treatments (42 percent) 
will result in reduced forage increases as many 
forage species are fire-stimulated and limit burning of 
decadent sage steppe habitats that are less favorable 
to this species.  Reductions in juniper will promote 
preferred habitat conditions. 
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No new permanent roads would be built for Alternatives B, C, D, E and J or are planned to be 

built by the FS and BLM for other projects.  For Alternative A, new permanent roads are unlikely 

to be constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects.  The cumulative effects from private 

roads would be restricted mainly to private lands and the roads are not expected to cover 

extensive areas. Therefore, the cumulative effects of new roads on private lands is expected to be 

minor. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments.   

Forest management will continue inside of the Analysis Area and would have an effect on 

wildlife habitat for species that inhabit the Focus Area if they utilize habitat within the forest and 

sage steppe. These cumulative effects would be addressed at the time of site-specific planning 

and implementation of both forest management and sage steppe ecosystem restoration projects. 

The cumulative effects include the direct and indirect effects discussed previously along with 

activities on private land of over 486,000 acres of mechanical treatments and between 535,500 to 

542,000 acres of fire use for Alternatives B through J.  Additional activities on other federal lands 

include between 600 to 7,900 acres of mechanical treatments and approximately 34,000 acres of 

fire use. Dense western juniper stands would occupy more area than pre-1870s landscape mosaic 

within the Focus Area (Appendix B) however the ecosystem would begin to function more 

similar to the pre-1870s landscape mosaic. The result would be that the cumulative effect of 

Alternatives B, C, D, E and J would be positive to sage steppe obligate species because of the 

restoration of more than 1.8 million acres of the Focus Area to the pre-1870s landscape mosaic. 

4.6.5 BIG GAME SPECIES 

4.6.5.1 Alternative A (Current Management) 

4.6.5.1.1 Direct and Indirect Effects 

Under Alternative A, it would take 250 years to treat the Focus Area.  As a result of the low rate 

of treatment per decade, this alternative provides the lowest level of long-term benefits to big 

game, while potentially allowing for continued increases in juniper density that would degrade 

sage habitats. Direct effects include potential elimination of the use of some restoration sites by 

sage-obligate species, followed by an increase to various population levels depending on rate and 

type of vegetative recovery. Long-term effects may include lack of recolonization due to loss of 

the source population, invasion by exotic plants reducing native habitat quality, and increases in 
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early successional and/or predatory species that would compete with, or directly reduce, 

populations. The potential exists for the continued decline and potential extirpation of pronghorn.  

The effects of Alternative A on big game species are displayed in Table 53. 

Table 53.  Effects of Alternative A on Big Game 

Species Effect Effects of Alternative A 

Mule deer ST:L+ 

LT:M-

Burning will result in increased forage locally. 

Positive effects of burning may not keep up with habitat decline, especially 
decadence of preferred forage species such as bitterbrush. 

Rocky Mountain elk ST:L+ 

LT:M-

Burning will result in increased forage locally. 

Positive effects of burning may not keep up with habitat decline. 

4.6.5.2 Alternative B (Proposed Action) 

4.6.5.2.1 Direct and Indirect Effects 

Alternatives B and C involve the same treatment area and the same percentages of prescribed 

burn (77 percent) and mechanical treatment (20 percent) but differ in the restoration rate (acres 

treated per decade). Alternative B would treat the total area (1,254,200 acres) in four decades at a 

rate of 31,355 acres per decade. 

The effects of Alternative B for mule deer and elk show short-term positive effects due to 

increases in forage from the grasslands created by the restoration treatments (Table 54).  Long-

term effects on mule deer and elk show high positive effects due to increases in forage from the 

grasslands created by the restoration treatments. 

Table 54.  Effects of Alternative B on Big Game 

Species Effect Effects of Alternative B 

Mule deer ST:L+ 

LT:H+ 

Burning will result in increased forage locally. 

High levels of burning will result in increase forage production over the Focus 
Area.  Reductions in juniper not likely to affect use by mule deer 

Rocky Mountain elk ST:L+ 

LT:H+ 

Burning will result in increased forage locally. 

High levels of burning will result in increase forage production over the Focus 
Area. 

4.6.5.3 Alternative C 

4.6.5.3.1 Direct and Indirect Effects 

Alternative C involves the same area and percentage of prescribed burn (77 percent) and 

mechanical treatment (20 percent) as Alternative B but has a slower restoration rate.  This 
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alternative would treat the total area (1,254,200 acres) in five decades at a rate of 15,678 acres per 

nd
year or 12.5 percent the first decade, 19,355 acres per year or 15.5 percent in the 2  decade, 25 

rd th th
percent in each of the 3  and 4  decades and the remaining 22 percent in the 5  decade. 

The effects of Alternative C for mule deer and elk show short-term positive effects due to 

increases in forage from the grasslands created by the restoration treatments (Table 55).  Long-

term effects on mule deer and elk show high positive effects due to increases in forage from the 

grasslands created by the restoration treatments.  

Table 55.  Effects of Alternative C on Big Game 

Species Effect Effects of Alternative C 

Mule deer ST:L+ 

LT:H+ 

Burning will result in increased forage locally. 

High levels of burning will result in increase forage production over the Focus 
Area.  Reductions in juniper not likely to affect use by mule deer 

Rocky Mountain elk ST:L+ 

LT:H+ 

Burning will result in increased forage locally. 

High levels of burning will result in increase forage production over the Focus 
Area. 

4.6.5.4 Alternative D 

4.6.5.4.1 Direct and Indirect Effects 

Alternative D would restore 28,243 acres per year for the first two decades and then the 

restoration rate would increase to 34,373 acres per year for the third and fourth decades. Nearly 

half of those areas would have been treated by mechanical restoration. 

The effects of Alternative D for big game show short-term positive effects to mule deer and 

elk due to increases in forage from the grasslands created by the restoration treatments (Table 56).  

Long-term effects on big game show moderate positive effects due to increases in forage from the 

grasslands created by the restoration treatments.  The difference between this alternative and 

Alternatives B and C would be in the long-term effects on pronghorn and mule deer.  Alternative 

D would have a smaller positive effect (moderate positive) due to the greater percentage of 

mechanical treatments.  Fire use would potentially create forage as some forage species are fire 

stimulated.   
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Table 56.  Effects of Alternative D on Big Game 

Species Effect Effects of Alternative D 

Mule deer 
ST:L+ 

LT:M+ 

Burning will result in increased forage locally.  However, critical mule deer habitat 
will be deferred from treatment by fire use for the first two decades preventing any 
detrimental effects to existing populations.   

Higher levels of mechanical treatments (42 percent) will result in reduced forage 
increases, as many forage species are fire-stimulated.  Reductions in juniper not 
likely to affect use by mule deer. 

Rocky Mountain 
elk 

ST:L+ 

ST:M+ 

Burning will result in increased forage locally.  

Higher levels of mechanical treatments (42 percent) will result in reduced forage 
increases as many forage species are fire-stimulated and limit burning of 
decadent sage steppe habitats that are less favorable to this species.  

4.6.5.5 Alternative E 

4.6.5.5.1 Direct and Indirect Effects 

Alternative E differs from Alternative D only in the rate at which fire use and mechanical 

treatments are applied. This alternative would restore 37,657 acres per year for the first two 

decades, and then the restoration rate would increase to complete treatment by the end of the third 

year of the fourth decade. Almost half of the restoration would be completed by mechanical 

means. 

The effects of Alternative E for big game show the highest short-term positive effects to mule 

deer and elk due to increases in forage from the grasslands created by the restoration treatments 

(Table 57). Long-term effects on pronghorn and mule deer show moderate positive effects due to 

increases in forage from the grasslands created by the restoration treatments.  The difference 

between this alternative and Alternatives B and C would be in the effects on pronghorn and mule 

deer. Alternative E would have a smaller positive long-term effect (moderate positive) due to the 

greater percentage of mechanical treatments.  Fire use would potentially create forage as some 

forage species are fire stimulated. However, the short-term effect on pronghorn and mule deer 

would be more positive due to the amount of forage created in Alternative E due to the higher 

restoration rate. 

Table 57.  Effects of Alternative E on Big Game 

Species Effect Effects of Alternative E 

Mule deer ST:M+ 

LT:M+ 

Burning will result in increased forage locally.  

Higher levels of mechanical treatments (42 percent) will result in reduced 
forage increases, as many forage species are fire-stimulated.  Reductions in 
juniper not likely to affect use by mule deer. 

Rocky Mountain elk ST:M+ 

ST:M+ 

Burning will result in increased forage locally.   

Higher levels of mechanical treatments (42 percent) will result in reduced 
forage increases as many forage species are fire-stimulated and limit 
burning of decadent sage steppe habitats that are less favorable to this 
species.  
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4.6.5.6 Alternative J (Preferred Alternative) 

4.6.5.6.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would restore 14,121 acres per year for the first decade, 

21,060 acres per year for the second decade, and then the restoration rate would increase to 

34,373 acres per year for the third and fourth decades. The restoration rate would then drop to 

24,278 acres per year for the remaining seven years. Nearly half of those areas would have been 

treated by mechanical restoration. 

The effects of Alternative J (Preferred Alternative) for big game show short-term positive 

effects to mule deer and elk due to increases in forage from the grasslands created by the 

restoration treatments (Table 58).  Long-term effects on big game show moderate positive effects 

due to increases in forage from the grasslands created by the restoration treatments.  The 

difference between this alternative and Alternatives B and C would be in the long-term effects on 

pronghorn and mule deer.  Alternative J (Preferred Alternative) would have a smaller positive 

effect (moderate positive) due to the greater percentage of mechanical treatments and a slower 

initial restoration rate. Fire use would potentially create forage as some forage species are fire 

stimulated.   

Table 58.  Effects of Alternative J on Big Game 

Species Effect Effects of Alternative D 

Mule deer 
ST:L+ 

LT:M+ 

Burning will result in increased forage locally.  However, critical mule deer habitat 
will be deferred from treatment by fire use for the first two decades preventing any 
detrimental effects to existing populations.   

Higher levels of mechanical treatments (42 percent) will result in reduced forage 
increases as many forage species are fire-stimulated.  Reductions in juniper not 
likely to affect use by mule deer. 

Rocky Mountain 
elk 

ST:L+ 

ST:M+ 

Burning will result in increased forage locally.  

Higher levels of mechanical treatments (42 percent) will result in reduced forage 
increases as many forage species are fire-stimulated and limit burning of 
decadent sage steppe habitats that are less favorable to this species.  

4.6.5.7 Cumulative Effects – Big Game Species 

The past, present and future foreseeable effects for big game species include continued livestock 

grazing, impacts from roads, firewood gathering, forest management and other restoration 

projects throughout the Analysis Area. 

Livestock grazing has changed wildlife habitat throughout the Focus Area through the 

reduction of fine fuels and altered fire regimes (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). The FS and BLM will actively manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines. 
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Therefore, sage steppe habitat restoration combined with management of livestock grazing would 

result in cumulative effects of increasing habitats of species occupying sage steppe habitats.  

No new permanent roads would be built for Alternatives B, C, D, E and J or are planned to be 

built by the FS and BLM for other projects.  For Alternative A, new permanent roads are unlikely 

to be constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects.  The cumulative effects from private 

roads would be restricted mainly to private lands and the roads are not expected to cover 

extensive areas. Therefore, the cumulative effects of new roads on private lands is expected to be 

minor. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments.   

Forest management will continue inside of the Analysis Area and would have an effect on 

wildlife habitat for species that inhabit the Focus Area if they utilize habitat within the forest and 

sage steppe. These cumulative effects would be addressed at the time of site-specific planning 

and implementation of both forest management and sage steppe ecosystem restoration projects. 

The cumulative effects include the direct and indirect effects discussed previously along with 

activities on private land of over 486,000 acres of mechanical treatments and between 535,500 to 

542,000 acres of fire use for Alternatives B through J.  Additional activities on other federal lands 

include between 600 to 7,900 acres of mechanical treatments and approximately 34,000 acres of 

fire use. Dense western juniper stands would occupy more area than pre-1870s landscape mosaic 

within the Focus Area (Appendix B) however the ecosystem would begin to function more 

similar to the pre-1870s landscape mosaic. The result would be that the cumulative effect of 

Alternatives B, C, D, E and J would be positive to big game species because of the restoration of 

more than 1.8 million acres of the Focus Area to the pre-1870s landscape mosaic. 

4.6.6 JUNIPER WOODLAND SPECIES 

Western juniper woodlands provide habitat to a number of wildlife species.  In Washington, three 

large herbivores, 25 bird species and a number of small mammals species were identified to 

occupy early to late successional juniper woodlands (Miller 2001).  None of these species was 

endemic to this habitat type but used it as available in conjunction with other habitat 

requirements. Bird species diversity appears to be greater in juniper and lower in grassland and 

sage steppe habitats (Reinkensmeyer 2000, Sieg 1991). 
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4.6.6.1 Direct and Indirect Effects – Juniper Woodland Species 

For all alternatives, species occupying juniper woodland habitats would experience habitat 

losses, and associated local population declines. As grasslands and sage replaces juniper, bird 

species diversity would decrease.  However, there are no species that have been designated as 

juniper “obligates.” Species using these habitats also occupy other habitats and/or may occupy 

juniper only as it is in an ecotone with other habitats.  Within the Focus Area, certain avian 

species appear to use juniper, at least seasonally, due to its availability, and use as forage and 

cover habitat. These species include the ferruginous hawk, gray flycatcher, plumbeous vireo, 

pinyon jay, western tanager, Townsend’s solitare, mountain bluebird, Virginia warbler, black-

throated gray warbler, gray warbler, juniper titmouse, chipping sparrow, and dark-eyed junco 

(Woolley and Heath 2006).  By restoring sage steppe ecosystems through removal of juniper, 

some mature juniper woodlands that may provide habitat for these species would be reduced in 

extent. However, large areas of dense juniper will remain in the Focus Area and will provide 

ecologically functional juniper woodland habitat (Appendix B).  The Design Standard for Old 

Growth Juniper (Section 2.4.4 Old Growth Juniper) would require that Alternatives B, C, D and 

E retain old growth juniper. 

The effects of all of the alternatives on three species that use juniper woodlands would be a 

low positive effect for ferruginous hawk and Swainson’s hawk (Table 59) and a low negative 

effect on Juniper titmouse.   

Table 59.  Effects Common to All Alternatives for Three Juniper Woodland Species 

Species Habitat Effect Effects of All Alternatives 

Ferruginous hawk Open country; 
grasslands 

ST/LT: L+ Old-growth junipers suitable for nest sites to be 
preserved (See Chapter 2); forage base and 
availability will be increased. 

Juniper titmouse Juniper, 
pinyon/juniper 
woodlands 

ST: L

LT: L-

Species will lose habitat from restoration treatments.  
Effects will increase in proportion to acres treated. 

Long-term objectives reduce juniper.  However, 
enough dense juniper woodland habitat will remain to 
maintain viability of this species 

Swainson�s hawk Nests in junipers ST/LT: L+ Old-growth junipers suitable for nest sites to be 
preserved (See Chapter 2); forage base and 
availability will be increased. 

4.6.6.2 Cumulative Effects – Juniper Woodland Species 

The past, present and future foreseeable effects for juniper woodland species include continued 

livestock grazing, impacts from roads, firewood gathering, forest management and other 

restoration projects throughout the Analysis Area. 

Livestock grazing has changed wildlife habitat throughout the Focus Area through the 

reduction of fine fuels and altered fire regimes (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). The FS and BLM will actively manage livestock grazing to achieve 
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restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines. 

Therefore, sage steppe habitat restoration combined with management of livestock grazing would 

result in cumulative effects of increasing habitats of species occupying sage steppe habitats.  

No new permanent roads would be built for Alternatives B, C, D, E and J or are planned to be 

built by the FS and BLM for other projects.  For Alternative A, new permanent roads are unlikely 

to be constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects.  The cumulative effects from private 

roads would be restricted mainly to private lands and the roads are not expected to cover 

extensive areas. Therefore, the cumulative effects of new roads on private lands is expected to be 

minor. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments.   

Forest management will continue inside of the Analysis Area and would have an effect on 

wildlife habitat for species that inhabit the Focus Area if they utilize habitat within the forest and 

sage steppe. These cumulative effects would be addressed at the time of site-specific planning 

and implementation of both forest management and sage steppe ecosystem restoration projects. 

The cumulative effects include the direct and indirect effects discussed previously along with 

activities on private land of over 486,000 acres of mechanical treatments and between 535,500 to 

542,000 acres of fire use for Alternatives B through J.  Additional activities on other federal lands 

include between 600 to 7,900 acres of mechanical treatments and approximately 34,000 acres of 

fire use. Dense western juniper stands would occupy more area than pre-1870s landscape mosaic 

within the Focus Area (Appendix B) however the ecosystem would begin to function more 

similar to the pre-1870s landscape mosaic. The result would be that the cumulative effect of 

Alternatives B, C, D, E and J would be generally negative to juniper woodland species because 

the restoration of more than 1.8 million acres of the Focus Area to the pre-1870s landscape 

mosaic would decrease the amount of dense juniper. 

4.6.7 NEOTROPICAL MIGRANTS 

4.6.7.1 Direct and Indirect Effects – Neotropical Migrants 

The direct and indirect effects of the alternatives would reduce the amount of juniper within the 

Focus Area. The increase in juniper density in the Focus Area over the past 100 years has 

increased the arboreal coniferous habitat used by certain neotropical migrants.  While juniper may 
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provide summer nesting habitat for some neotropical migrants, the increase in density of juniper 

may not have actually contributed to increases in overall populations.  There are few studies that 

indicate the loss of breeding habitat as the primary effect to this species group.  Most data reflects 

factors dealing with changes in winter habitats, migratory issues, predation and pesticides. 

The fact that neotropical bird species are continuing to decline indicates that increases in 

juniper woodland habitat in the Focus Area is not likely contributing to population stability.  In 

fact, data is fairly clear that wintering habitat, contaminants and habitat fragmentation in both 

eastern and western North American riparian areas is much more likely to be the factors affecting 

these species (Ritter 2000). 

Ritter (2000) indicates that encroachment of juniper on other ecosystems has reduced 

neotropical migrant habitat in the west and likely has resulted in a shift in the species utilizing 

these areas. However, Reinkensmeyer (2000) found bird densities highest in old-growth juniper 

and lowest in grassland sage. 

Neotropical migrants occur in all habitats, therefore some may be enhanced while others 

adversely affected. Old growth juniper and riparian areas would be retained as part of this 

Restoration Strategy. The direct and indirect effects of the alternatives would neither increase or 

decrease neotropical migrant populations as a group because their populations do not appear to be 

dependent on the amount of juniper in the Focus Area. 

4.6.7.2 Cumulative Effects – Neotropical Migrants 

The past, present and future foreseeable effects for neotropical migrants include continued 

livestock grazing, impacts from roads, firewood gathering, forest management and other 

restoration projects throughout the Analysis Area. 

Livestock grazing has changed wildlife habitat throughout the Focus Area through the 

reduction of fine fuels and altered fire regimes (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). The FS and BLM will actively manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines. 

Therefore, sage steppe habitat restoration combined with management of livestock grazing would 

result in cumulative effects of increasing habitats of species occupying sage steppe habitats.  

No new permanent roads would be built for Alternatives B, C, D, E and J or are planned to be 

built by the FS and BLM for other projects.  For Alternative A, new permanent roads are unlikely 

to be constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects.  The cumulative effects from private 

roads would be restricted mainly to private lands and the roads are not expected to cover 

extensive areas. Therefore, the cumulative effects of new roads on private lands is expected to be 

minor. 

Page 306 



 

 

    

   

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments.   

Forest management will continue inside of the Analysis Area and would have an effect on 

wildlife habitat for species that inhabit the Focus Area if they utilize habitat within the forest and 

sage steppe. These cumulative effects would be addressed at the time of site-specific planning 

and implementation of both forest management and sage steppe ecosystem restoration projects. 

The cumulative effects include the direct and indirect effects discussed previously along with 

activities on private land of over 486,000 acres of mechanical treatments and between 535,500 to 

542,000 acres of fire use for Alternatives B through J.  Additional activities on other federal lands 

include between 600 to 7,900 acres of mechanical treatments and approximately 34,000 acres of 

fire use. Dense western juniper stands would occupy more area than pre-1870s landscape mosaic 

within the Focus Area (Appendix B) however the ecosystem would begin to function more 

similar to the pre-1870s landscape mosaic. The result would be that the cumulative effect of 

Alternatives B, C, D, E and J would be generally neutral to neotropical migrants because their 

populations do not appear to be dependent on the amount of juniper in the Focus Area. 

4.6.8 CULTURALLY IMPORTANT SMALL MAMMALS 

Culturally important wildlife species include jackrabbits, groundhogs/marmots and porcupines.  

As discussed in Section 3.10.8 Culturally Significant Current Uses for Native Americans, there 

used to be large rabbit drives with a harvest that provided enough for all people in the tribe, and 

all Tribes in the Analysis Area describe groundhogs/marmots as culturally important wildlife 

species. Tribes believe that the populations of jackrabbits, groundhogs/marmots and porcupines 

have declined because of the conversion of sagebrush land to agriculture and other losses of 

sagebrush habitats. 

4.6.8.1 Direct and Indirect Effects – Culturally Important Small Mammals 

4.6.8.1.1 Alternative A (Current Management) 

Under Alternative A, the restoration areas are very small compared to the sage steppe Focus Area 

and they would likely not increase the populations of jackrabbits, groundhogs/marmots or 

porcupines. Overall, the restoration treatments would be positive for sage obligate species and 

negative for juniper woodland species. 

4.6.8.1.2 Alternatives B - Proposed Action, C, D, E and J 

The restoration treatments cover a large area so they would likely create better habitat for sage 

obligate species within the sage steppe Focus Area.  Overall, the restoration treatments would be 
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positive for sage obligate species and negative for juniper woodland species.  The effects of the 

proposed restoration treatments would have a positive effect on population trends of jackrabbits 

because restoration would increase their food sources, a variety of herbs and shrubs (Section 

3.8.6.1 Jackrabbits). The effects of the proposed restoration treatments would have a positive 

effect on population trends of groundhogs/marmots because restoration would increase their food 

sources, grass, leaves, flowers, fruit, grasshoppers, and bird eggs (Section 3.8.6.2 

Gourndhog/Yellow-bellied Marmot) and would also provide more openings around rock piles. 

Porcupine populations would likely remain stable following restoration treatments.  They are 

associated with woodlands, although not exclusively, so removal of juniper trees would reduce 

that habitat component, however their food sources in the spring; leaves, twigs and green plants, 

would increase.  Therefore porcupines would experience a change due to restoration treatments 

would have negative and positive aspects.  Alternatives B, C, D, E and J would have an overall 

positive effect on the populations of culturally important animals. 

4.6.8.2 Cumulative Effects – Culturally Important Small Mammals 

The past, present and future foreseeable effects for culturally important small mammals include 

continued livestock grazing, impacts from roads, firewood gathering, forest management and 

other restoration projects throughout the Analysis Area. 

Livestock grazing has changed wildlife habitat throughout the Focus Area through the 

reduction of fine fuels and altered fire regimes (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). The FS and BLM will actively manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines. 

Therefore, sage steppe habitat restoration combined with management of livestock grazing would 

result in cumulative effects of increasing habitats of species occupying sage steppe habitats.  

No new permanent roads would be built for Alternatives B, C, D, E and J or are planned to be 

built by the FS and BLM for other projects.  For Alternative A, new permanent roads are unlikely 

to be constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects.  The cumulative effects from private 

roads would be restricted mainly to private lands and the roads are not expected to cover 

extensive areas. Therefore, the cumulative effects of new roads on private lands is expected to be 

minor. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments.   
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Forest management will continue inside of the Analysis Area and would have an effect on 

wildlife habitat for species that inhabit the Focus Area if they utilize habitat within the forest and 

sage steppe. These cumulative effects would be addressed at the time of site-specific planning 

and implementation of both forest management and sage steppe ecosystem restoration projects. 

The cumulative effects include the direct and indirect effects discussed previously along with 

activities on private land of over 486,000 acres of mechanical treatments and between 535,500 to 

542,000 acres of fire use for Alternatives B through J.  Additional activities on other federal lands 

include between 600 to 7,900 acres of mechanical treatments and approximately 34,000 acres of 

fire use. Dense western juniper stands would occupy more area than pre-1870s landscape mosaic 

within the Focus Area (Appendix B) however the ecosystem would begin to function more 

similar to the pre-1870s landscape mosaic. The result would be that the cumulative effect of 

Alternatives B, C, D, E and J would be generally positive to culturally important small mammals 

species because of the restoration of more than 1.8 million acres of the Focus Area to the pre

1870s landscape mosaic. 

4.6.9 THREATENED AND ENDANGERED SPECIES 

There are no federally listed species, under the Endangered Species Act (ESA), that use the sage 

steppe community per se, therefore there would be no effects to federally listed species.  

However, due to requirements of ESA, those species provided in the USFWS list will be 

addressed for all alternatives. FS/BLM sensitive species that are known to occupy the vegetative 

types to be affected will also be addressed for all alternatives.  State of California listed species 

will be considered as sensitive species.   

A programmatic biological opinion was issued by the US Fish and Wildlife Service regarding 

the Modoc National Forest grazing program on the Lost River, Modoc, and shortnose suckers in 

1996 (Yamagiwa 2006). The requirements in this opinion would be part of site-specific 

implementation. 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 

California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 

provide management direction for threatened and endangered species through management 

directives, standards, and guidelines. 

Goals for threatened and endangered species from the Modoc National Forest LRMP that 

apply to this Restoration Strategy include: 

� Wildlife and Fish - Attain recovery goals for state and federal threatened and 
 


endangered species 
 


Goals for threatened and endangered species from the BLM Northeastern California Field 

Offices RMPs that apply to this Restoration Strategy include: 
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� Federally Listed Species – Manage BLM-administered lands to restore, enhance, or 

maintain habitats and populations of federally-listed endangered or threatened species.  

Management is equally applicable to federal candidate species or those proposed for 

listing. 

Effects of all alternatives on Modoc, Lost River and shortnose suckers would be neutral 

because current management plans and the Programmatic Biological Opinion issued by the 

USFWS would protect the habitats of these fish (Table 60). 

Table 60.  Effects Common to All Alternatives on ESA Listed Species 

Species Habitat Effect Effects of All Alternatives 

Modoc, Lost river and 
shortnose suckers (E) 

Streams within the 
focus Area 

ST/LT: 0 Forest plan/BLM standards guidelines, and the 
Programmatic Biological Opinion issued by the 
USFWS in 1996 on these species protect their 
habitats from degradation.  

4.6.10 SENSITIVE SPECIES 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 

California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 

provide management direction for sensitive species through management directives, standards, 

and guidelines. 

Current direction from the Forest Service for sensitive species has been outlined in the Forest 

Service Manual (FSM) (USFS 1991a), the Modoc National Forest Final Land and Resource 

Management Plan (LRMP) (USFS 1991b), and Sierra Nevada Forest Plan Amendment Final 

Supplemental Environmental Impact Statement (USFS 2004).  Direction for sensitive species for 

the Modoc National Forest that apply to this Restoration Strategy include: 

“Develop and implement management practices to ensure that species do not become 

threatened or endangered because of Forest Service actions ... As part of the National 

Environmental Policy Act process, review programs and activities, through the biological 

evaluation, to determine their potential effect on sensitive species.” Direction further states 

that Forests are to “Avoid or minimize impacts to species, whose viability has been identified 

as a concern”. 

Goals for sensitive species from the BLM Northeastern California Field Offices RMPs that 

apply to this Restoration Strategy include: 

“Manage BLM-administered lands to restore, enhance, or maintain habitats and populations 

of state-listed and BLM ‘sensitive’ species and prevent the need for future listing by the 

federal government under the Endangered Species Act.” 
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The effects of the alternatives on sensitive species are presented in Table 61 for FS sensitive 

species and in Table 62 and Table 63 for BLM sensitive species and Table 64 for FS and BLM 

species (bald eagle). Some of the sensitive species are discussed above under sage obligate and 

juniper woodland dependent species. A Biological Evaluation (BE) was completed for all Forest 

Service Sensitive Species (USDA Forest Service 2008b). For all alternatives and all FS sensitive 

species the BE reached a determination of effects of “may impact individuals, but not likely to 

cause a trend to Federal listing or a loss of viability”.  

Table 61.  Effects Common to All Alternatives on Forest Sensitive Species5 

Species Habitat Effect Effects of All Alternatives 

Northern goshawk Coniferous forests; 
aspen groves 

ST/LT: 0 Forest plan guidelines protect known nest locations. 
Aspen groves containing goshawks will be avoided. 

Greater sandhill 
crane 

Shallow 
marshes/grasslands 

ST:L

LT: 0 

Mechanical and prescribed burning activities near 
nesting marshes during the spring months could 
prevent or inhibit breeding activity. 

Forest plan/BLM standards guidelines protect aquatic 
habitats from degradation 

Great Basin 
spadefoot 

Grasslands and 
seasonal ponds 

ST/LT: 0 Retention and protection of ponds and grassland 
burrowing mammals preclude adverse affects to this 
species. 

Western pond turtle Ponds with 
emergent and 
submergent 
vegetation 

ST/LT: 0 Forest plan/BLM standards guidelines protect aquatic 
habitats from degradation. 

Goose Lake sucker, 
GL tui chub, GL 
lamprey and GL 
redband trout 

Tributaries to 
Goose Lake within 
the project area. 

ST/LT: 0 Forest plan/BLM standards guidelines protect aquatic 
habitats from degradation. 

Table 62.  Effects Common to All Alternatives on BLM Sensitive Species5 

Species Habitat Effect Effects of All Alternatives 

17 species of bats Various ST/LT: 0 No analysis feasible at programmatic level.  Effects 
likely minimal as old growth trees are retained (see 
Chapter 2). 

Ferruginous hawk Open country; 
grasslands 

See Section 3.8.4.2 Ferruginous Hawk 

Greater sandhill 
crane 

Shallow 
wetlands/grasslands 

See Table 61 

Golden eagle Indicator of habitat 
condition more than 
habitat type. 

ST: 0 

LT:L+ 

Nest locations in cliff faces and rocky outcrops will not 
be affected. 

There will be an increase in the available forage. 
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Table 63.  Effects of Alternatives on BLM Sensitive Species5 

Species Habitat Effect Effects of Alternative A 

Burrowing owl Open country; 
grasslands 

ST:L+ 

LT:L-

Individuals could be temporarily displaced by 
treatments but would readily reoccupy treated areas.  
Welch (2002) found this species only to inhabit 
recently burned sagebrush sites in Idaho. 

Species generally located in grassland and open 
shrub/grassland habitats.  As sage matures, this 
species leaves. 

Species Habitat Effect Effects of Alternatives B, C, D and E 

Burrowing owl Open country; 
grasslands 

ST:M+ 

LT:M-

Individuals could be temporarily displaced by 
treatments but would readily reoccupy treated areas.  
Welch (2002) found this species only to inhabit 
recently burned sagebrush sites in Idaho. 

Species generally located in grassland and open 
shrub/grassland habitats.  As sage matures, this 
species leaves. 

Table 64.  Effects Common to All Alternatives on Bald Eagle 

Species Habitat Effect Effects of All Alternatives 

Bald eagle (T) Lakes, rivers; large 
trees 

ST/LT: 0 Forest plan/BLM standards guidelines protect aquatic 
habitats.  Nesting or roosting trees in riparian and/or 
ponderosa pine habitats will not be subject to 
treatment. 

4.6.11 MANAGEMENT INDICATOR SPECIES (MIS) 

The Modoc National Forest LRMP (USDA Forest Service 1991a) provides management direction 

for MIS through management directives, standards, and guidelines.  

Goals for MIS from the Modoc National Forest LRMP that apply to this Restoration Strategy 

include: 

� Meet habitat or population objectives for Management Indicator Species. 
 


MIS species are analyzed above under Section 4.6.4 Sage Steppe Obligate Species, Section 
 


4.6.5 Big Game Species, Section 4.6.6 Juniper Woodland Species, Section 4.6.9 Threatened and 

Endangered Species, Section 4.6.10 Sensitive Species, and 4.6.12 Aquatic Species. 

4.6.12 AQUATIC SPECIES 

It is assumed that protection to aquatic communities would be implemented as per the Modoc 

National Forest Land and Resource Management Plan (USDA Forest Service 1991a) and the 

BLM Standards for Rangeland Health (USDI Bureau of Land Management 1999).  Therefore, no 
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analysis of effects on this group will be conducted.  Species requiring aquatic and riparian 

habitats would not be adversely affected by any of the proposed alternatives.   

4.6.13 WILDLIFE CUMULATIVE EFFECTS 

The past, present and future foreseeable effects for wildlife include continued livestock grazing, 

impacts from roads, firewood gathering, forest management and other restoration projects 

throughout the Analysis Area. 

Livestock grazing has changed wildlife habitat throughout the Focus Area through the 

reduction of fine fuels and altered fire regimes (Section 3.2.5 Disturbance Regimes in the Sage 

Steppe Ecosystem). The FS and BLM will actively manage livestock grazing to achieve 

restoration objectives (Section 4.4 Livestock Grazing) using rest periods (Section 2.4.3 Livestock 

Grazing Management Practices) and compliance with existing standards and guidelines. 

Therefore, sage steppe habitat restoration combined with management of livestock grazing would 

result in cumulative effects of reducing available habitats for species occupying juniper 

woodlands while increasing habitats of species occupying sage steppe habitats.  

No new permanent roads would be built for Alternatives B, C, D, E and J or are planned to be 

built by the FS and BLM for other projects.  For Alternative A, new permanent roads are unlikely 

to be constructed by the FS or BLM, because there are no current projects under planning or 

implementation that would require construction of new permanent roads.  Some new roads could 

be built on private lands to support restoration projects.  The cumulative effects from private 

roads would be restricted mainly to private lands and the roads are not expected to cover 

extensive areas. Therefore, the cumulative effects of new roads on private lands is expected to be 

minor. 

Firewood gathering would occur at various locations in the Focus Area and would remove 

mature juniper trees in those areas. Firewood gathering would also increase fine fuels and ground 

cover because the slash is left on site. Firewood gathering would likely move some areas toward 

the pre-1870s landscape mosaic conditions by removing juniper and opening up the areas for 

sagebrush, however it would occur in relatively small areas compared to the restoration 

treatments.   

Forest management will continue inside of the Analysis Area and would have an effect on 

wildlife habitat for species that inhabit the Focus Area if they utilize habitat within the forest and 

sage steppe. These cumulative effects would be addressed at the time of site-specific planning 

and implementation of both forest management and sage steppe ecosystem restoration projects. 

The cumulative effects include the direct and indirect effects discussed previously along with 

activities on private land of over 486,000 acres of mechanical treatments and between 535,500 to 

542,000 acres of fire use for Alternatives B through J.  Additional activities on other federal lands 

include between 600 to 7,900 acres of mechanical treatments and approximately 34,000 acres of 

fire use. Dense western juniper stands would occupy more area than pre-1870s landscape mosaic 
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within the Focus Area (Appendix B) however the ecosystem would begin to function more 

similar to the pre-1870s landscape mosaic. The result would be that the cumulative effect of 

Alternatives B, C, D, E and J would be to restore more than 1.8 million acres of the Focus Area to 

the pre-1870s landscape mosaic. 

Cumulative effects would be lowest in Alternative A due to the reduced levels of vegetative 

disturbance. As levels of disturbance are nearly equal in Alternatives B, C, D, E and J, 

cumulative effects are nearly equal in space but may differ in time due to varying levels of 

treatment/decade.  Alternatives B and C have 77 percent burning while Alternatives D, E and J 

are reduced to 55 percent burning. Removal of shrubs through burning may result in extending 

recovery periods for sage and other shrub cover (Wambolt et al. 2001) and for sage obligate 

wildlife species (Knick et al. 2005, Nelle et al. 2000, Peterson and Best 1987) but may allow for 

increases in herbaceous species (Pyle and Crawford 1996).  Mechanical treatment could open 

canopies and provide for more rapid expansion of shrubs (Hedrick et al. 1966) but would not be 

as productive for increases in herbaceous cover and could result in more damage to soils and 

cover through biomass removal activities.  

4.7 Socioeconomics ______________________________ 

4.7.1 REGIONAL ECONOMICS 

The Sage Steppe Ecosystem Restoration Strategy requires that restoration areas be rested from 

livestock grazing for a minimum of two years for mechanical treatments and three years for fire 

use (Section 2.4.3 Livestock Grazing Management Practices). During those rest periods, grazing 

permitees will need to find other forage for their livestock or reduce their herds.  There are 

essentially no unused grazing lands available within the Analysis Area (Section 3.3 Livestock 

Grazing). This section evaluates the economic impacts of reducing livestock herds on the grazing 

industry due to this Restoration Strategy. 

4.7.1.1 Methodology for Analysis 

IMPLAN is an input-output model used to estimate economic effects of resource actions on 

federal lands. It has been used widely in estimating impacts for programmatic and project level 

planning projects. The IMPLAN Pro input-output model allows Analysis Area construction from 

a sub-county, county, state, or United States level.  Use of county level data enables an analyst to 

build models to any spatial scale: single county, multi-county, state, or entire United States.  All 

IMPLAN data files are available from the Ecosystem Management Coordination, Planning 

Analysis Group (PAG) in Ft.  Collins, CO. 

IMPLAN was used to assess the impact of resting AUMs on the agricultural economy for a 

three county economic area that includes Modoc County in California, and Lake and Klamath 

counties in Oregon. This three county area (“Regional Model”) was chosen for analysis 
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following guidelines in the Economic Impact Technical Guide (Alward et al. 2006) published by 

the IMPLAN group in the USDA Forest Service, Washington office.  The user’s guide indicates 

that the functional economic area (FEA) must be large enough to represent a semi- self-sufficient 

economy. Stated another way, the FEA should include the area where people, live, work, and 

shop. For livestock operations in Modoc County, there are purchases of farm equipment that are 

typically made in Lake or Klamath counties (Curtis pers. comm. 2006). Farm equipment is 

typically included as a “line item” in livestock operations budgets (University of California 

Cooperative Extension, Lassen County, 1997). Analysis of impacts was conducted with 

assumptions that are documented in the Socioeconomics Specialist Report for the Sage Steppe 

Ecosystem Restoration Strategy (JW Associates 2007c).   

In addition to the Regional Model, a single county IMPLAN model was developed to analyze 

impacts on Modoc County (Section 4.7.2 Local Economics). Analysis of impacts through 

IMPLAN was conducted with the following assumptions.   

� IMPLAN county level data from 2003 (the most recent available) were used, detailing the 

relationship between cattle ranching operations, sales, and purchases. 

� Cattle inventory and sales data were taken from the National Agricultural Statistics Service 

database for the years 2003 through 2006. Statewide production and sales records were 

combined with county inventories to provide an estimate of county level livestock sales under 

current management. These estimates were validated with County Agricultural 

Commissioners data on livestock sales for the respective counties. 

� Reductions in public lands AUMs are assumed to lead to a proportional reduction in livestock 

inventory and sales. Ranchers would not find alternate sources of pasture or feed. 

� Other changes in external variables that affect livestock operation viability such as cost of 

fuel, cost of winter feed, and selling prices of livestock, were considered fixed for all 

alternatives. 

� The FS and BLM range programs are assumed to remain unchanged following project 

implementation. Therefore, any possible economic impact from increased FS or BLM range 

program salaries or personnel was not evaluated. 

� Beef cattle and sheep operations would be affected by resting AUMs.  Other livestock 

sectors, including dairy operations, would remain unaffected. 

� Contract or temporary labor would be used by federal agencies to complete project activities 

that require additional labor. No additional permanent full-time employees would be hired by 

federal agencies. 
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4.7.1.2 Summary of Regional Impacts on Livestock Industry 

The impacts of the alternatives on federal lands grazing and the analysis of the alternatives in the 

Regional Model are presented in Table 65. Grazing AUMs that would be subject to rest vary from 

6,648 under Alternatives B and C to 8,649 under Alternative E in the highest treatment years of 

each alternative. The rested AUMs associated with Alternative A are considered a baseline from 

which to compare the alternative effects of Alternatives B through E.  Alternative A is current 

management and therefore the economic effects of this alternative are currently part of the 

economy. 

According to the 2004 crop report for Modoc County, livestock sales in 2004 for beef cattle 

were approximately $17.1 million.  The rest of AUMs in any year is assumed to reduce sales by 

an amount proportional to the total AUMs available.  There are approximately 180,078 AUMs on 

FS and BLM lands in Modoc County.  Therefore, estimated sales are reduced from about 

$631,000 for Alternatives B and C to $821,000 for Alternative E compared to Current 

Management. 

Employment in the region would be affected by resting AUMs; about 11 jobs would be lost 

in the short-term under Alternatives B and C, with as many as 15 short-term job losses under 

Alternative E. Jobs in the ranching industry would be most directly impacted (six to eight jobs, 

depending upon alternative). Income losses in the region would vary from about $128,000 to 

$167,000 per year. Ranching businesses would be affected by reductions of $33,000 

(Alternatives B and C) to $43,000 (Alternative E), but the support industry for ranching (feed, 

fuel, trucking, veterinarian services, etc.) would experience additional income losses, ranging 

from $76,000 to $99,000 per year. 

4.7.1.3 Alternative A (Current Management) 

The economic values associated with Alternative A are considered a baseline from which to 

compare the alternative effects of Alternatives B through E.  Alternative A is Current 

Management and therefore the economic effects of this alternative are currently part of the 

economy. The economic effects of Alternative A are presented here for context.   

Alternative A (Current Management) includes about 1,261 AUMs rested that equals an 

annual value in cash receipts of about $120,000 per year.  Current value of total labor income is 

estimated to be about $24,000 annually, equaling an estimated loss of one direct job due to the 

rested AUMs.   

4.7.1.4 Alternative B (Proposed Action) 

For Alternative B, a maximum of 6,648 AUMs would need to be rested annually over the 2.3 

million acres of livestock grazing allotments within the Analysis Area (Section 4.4 Livestock 

Grazing). Some impacts to the livestock industry would occur due to reduced income associated 

with reduced herd size.  These impacts would be short-term (two to three years) for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 
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Alternative B would result in an annual reduction in cash receipts of about $631,000 per year 

(Table 65), as compared to Current Management.  About six direct jobs would be lost due to the 

rested AUMs.  Loss of direct labor income would be about $33,000 (Table 62).   

4.7.1.5 Alternative C 

For Alternative C, a maximum of 6,648 AUMs would need to be rested annually over the 2.3 

million acres of livestock grazing allotments within the Analysis Area (Section 4.4 Livestock 

Grazing). Some impacts to the livestock industry would occur due to reduced income associated 

with reduced herd size.  These impacts would be short-term (two to three years) for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 

Alternative C would result in an annual reduction in cash receipts of about $631,000 per year 

(Table 65), as compared to Current Management.  About six direct jobs would be lost due to the 

rested AUMs.  Loss of direct labor income would be about $33,000 (Table 65).   

4.7.1.6 Alternative D 

For Alternative D, a maximum of 6,852 AUMs would need to be rested annually over the 2.3 

million acres of livestock grazing allotments within the Analysis Area (Section 4.4 Livestock 

Grazing). Some impacts to the livestock industry would occur due to reduced income associated 

with reduced herd size.  These impacts would be short-term (two to three years) for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 

Alternative D would result in an annual reduction in cash receipts of about $651,000 per year 

(Table 65), as compared to Current Management.  About seven direct jobs would be lost due to 

the rested AUMs.  Loss of direct labor income would be about $34,000 (Table 65).   

4.7.1.7 Alternative E 

For Alternative E, a maximum of 8,649 AUMs would need to be rested annually over the 2.3 

million acres of livestock grazing allotments within the Analysis Area (Section 4.4 Livestock 

Grazing). Some impacts to the livestock industry would occur due to reduced income associated 

with reduced herd size.  These impacts would be short-term (two to three years) for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 

Alternative E would result in an annual reduction in cash receipts of about $821,000 per year 

(Table 65), as compared to Current Management.  About eight direct jobs would be lost due to 

the rested AUMs.  Loss of direct labor income would be about $43,000 (Table 65).   

4.7.1.8 Alternative J (Preferred Alternative) 

For Alternative J (Preferred Alternative), a maximum of 6,852 AUMs would need to be rested 

annually over the 2.3 million acres of livestock grazing allotments within the Analysis Area 

(Section 4.4 Livestock Grazing). Some impacts to the livestock industry would occur due to 
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reduced income associated with reduced herd size.  These impacts would be short-term (two to 

three years) for individual ranchers but would be an adverse impact to the grazing industry for the 

duration of the restoration activities. 

Alternative J (Preferred Alternative) would result in an annual reduction in cash receipts of 

about $651,000 per year (Table 65), as compared to Current Management.  About seven direct 

jobs would be lost due to the rested AUMs.  Loss of direct labor income would be about $34,000 

(Table 65).   

Table 65. Changes in Receipts, Annual Employment, and Income  
 

from Rest of AUMs Compared to Current Management 
 


in the Three-County Region (Modoc, CA, Lake and Klamath, OR).1
 
 

Alt.  B Alt.  C Alt.  D Alt.  E Alt. J 

Maximum Rested AUMs in Analysis 
Area (rested AUMs per year)2 

Average Rested AUMs in Analysis 
Area (rested AUMs per year)3 

6,648 

5,089 

6,648 

4,951 

6,852 

4,583 

8,649 

4,583 

6,852 

4,583 

Total Cash Receipts (1000s dollars) -$631 -$631 -$651 -$821 -$651 

Employment (jobs) 

Direct -6 -6 -7 -8 -7 

Indirect -4 -4 -4 -5 -4 

Induced -1 -1 -1 -1 -1 

Total employment -11 -11 -12 -15 -12 

Income (1000s dollars) 

Direct -$33 -$33 -$34 -$43 -$34 

Indirect -$76 -$76 -$78 -$99 -$78 

Induced -$20 -$20 -$20 -$26 -$20 

Total Income -$128 -$128 -$132 -$167 -$132 

1Changes in AUMs are based upon changes from Alternative A (Current Management).  The rested AUMs are located 
within the Analysis Area but the economic impact is evaluated based upon the three-county area (Section 4.7.1.1 
Methodology of Analysis). Note: Numbers may not sum precisely due to rounding. 

2Maximum is the largest amount of reduced AUMs in any year of treatment period. 

3Average is the straight-line average AUM reduction over 50 years, regardless of the actual length of treatment period. 

Page 318 



 

  

   

  

  

  

 

Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

4.7.1.9 Cumulative Effects on Regional Economy 

The regional economy accumulates all of the economic factors, including this Restoration 

Strategy. The economic impacts would be most dramatic for individual permitees that are forced 

to reduce their herds for two to three years.  However, the cumulative effects of increased juniper 

density have included reductions in AUMs for some of the same permitees (Section 4.4 Livestock 

Grazing). If the restoration does not occur then continued density increases could produce further 

reductions in AUMs that would not be temporary.  If permitees are forced out of business by 

reductions in AUMs long-term, that would have a more dramatic economic impact than short-

term impacts associated with a more positive range condition trend. 

4.7.2 LOCAL ECONOMICS 

This section evaluates the economic effects of the Sage Steppe Ecosystem Restoration Strategy 

on the local economy, which is defined here as Modoc County.  This analysis compares the 

adverse economic effects from reduced grazing to the positive economic effects of increased 

employment for implementation of the fire use and mechanical restoration treatments. 

4.7.2.1 Methodology for Analysis 

Local economics impacts were evaluated using the demand on FS and BLM personnel for 

prescribed fire implementation and the local ability to meet demand for mechanical restoration. 

Resources needed to accomplish the mechanical restoration treatments proposed in the 

alternatives were estimated based on conversations with Brad Seaburg and Dave Allen (local 

biomass operators), and Sean Curtis (Modoc County Resource Analyst) regarding the amount of 

workers and time needed.  Resources needed to accomplish the prescribed burning treatments 

proposed in the alternatives were based on conversations with Dave McMasters (Modoc National 

Forest). 

In addition to the demand for local resources, the local impacts from rested AUMs were 

evaluated for Modoc County.  A single county IMPLAN model was developed to analyze 

impacts on Modoc County from rested AUMs.  The regional economic effects on the livestock 

industry are evaluated above in Section 4.7 Socioeconomics. 

4.7.2.2 Analysis Assumptions 

The following assumptions were used to estimate local impacts to economics.   

� Mechanical restoration of 20 acres per day would require five people per day on-site, two 

feller-buncher operators, two skidder operators, and a supervisor. This average is subject to 

wide variation as a result of the size and shape of the treatment units, the amount of biomass 

material on-site, topography, and skid distance to the chip truck (Seaburg pers. comm. 2006). 

In addition to these resources, three chip truck drivers would be needed to haul chips to the 

biomass plant. The total personnel resource commitment, on-site on a daily basis is eight 

people (Seaburg pers. comm. 2006). 
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� The operating season for mechanical restoration is typically about May 1 through October 31, 

or 180 days (Seaburg pers. comm. 2006). 

� Local industry reports that on the average, sites have 10 bone dry tons per acre of biomass 

available for chipping (Seaburg pers. comm. 2006). For this analysis, restoration areas with 

different densities of juniper and accessibility were adjusted by the factors in Table 66. 

Table 66. Factors Used to Adjust Available Biomass Based upon Density and Road Access. 

Juniper Category Adjustment Factor1 

Dense juniper areas  
(>20% canopy closure and <1 mile from existing roads) 

Less dense juniper areas 
(6-20% canopy closure and <1 mile from existing roads) 

Isolated juniper areas 
(>20% canopy closure and greater than 1 mile from existing roads) 

1.45 

0.83 

1.14 

1The Adjustment Factors are multiplied by the number of acres in each category to adjust the values based 
upon Gedney et al. (1999) and Maxwell and Ward (1980). 

� This analysis does not specify the source of labor or whether the labor would come from 

existing biomass operations or new operations. 

� The average prescribed fire size each agency can accomplish in a single day would be 

approximately 500 acres (Savage pers. comm. 2006). 

� Each agency has the capability of executing two (2) prescribed fire projects per week.  For 

planning purposes of this analysis, it is assumed that approximately six weeks are available 

during which burning would occur. Therefore, at a rate of four burns per week, a total of 24 

prescribed fires could be accomplished during the available days in the year with the current 

agency capability. Additional resources would be required to complete more than 24 burns in 

one year (JW Associates 2008f). 

� There are 20 burn days available in the fall period and 60 days in the spring. However, 

constraints such as burn day conditions being outside of prescription values, site access in the 

spring period, only 50 percent of the 80 days are considered available.  Therefore, it is 

assumed there are 40 available days in which BLM and FS could conduct burning activities 

(JW Associates 2008f). 

� Typical staffing for prescribed burns would be two overhead team bosses, a 13-person firing 

crew, a 20-person hand crew, and a 5-person engine crew.  Specific salaries for temporary 

employees would depend on the level of experience and FS and BLM funding. 

The following are provided only for current information on the biomass industry in the Analysis 

Area. 
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� A biomass plant typically requires about 8,000 bone dry tons of forest residue per megawatt 

(MW) of power generated for one year.  A 25 MW plant, which is a typical size in northern 

California, would require 200,000 bone dry tons of forest residue per year (Seaburg pers. 

comm. 2006). 

� Within the Analysis Area, there are currently three biomass plants in operation located near 

Bieber, Litchfield and Burney. 

4.7.2.3 Alternative A (Current Management) 

The economic values associated with Alternative A are considered a baseline from which to 

compare the alternative effects of Alternatives B through J.  Alternative A is Current 

Management and therefore the economic effects of this alternative are currently part of the 

economy. The economic effects of Alternative A are presented here for context.   

It is estimated that mechanical restoration presently generates more than 3,200 tons of 

available bone dry tons of biomass per year (Table 66).  Prescribed burning currently consists of 

an average of eight burns treating about 3,900 acres annually for a total cost of about $96,000 per 

year. 

Alternative A (Current Management) rests 1,261 AUMs that results in an annual value in 

cash receipts of about $96,000 per year in Modoc County.  Current loss of total labor income 

associated with the rested AUMs is estimated to be about $21,000 annually in Modoc County, 

resulting in the estimated loss of one direct job.   

4.7.2.4 Alternative B (Proposed Action) 

4.7.2.4.1 Direct Effects 

Under Alternative B about 242,700 acres of different density would be subject to mechanical 

treatment, the largest among alternatives (Table 6).  Alternative B would take 40 years to 

implement (Table 37), which would result in the production of an average of 16,300 tons per 

year. The production of available biomass is estimated at over 655,000 available bone dry tons 

(Table 67) more than Alternative A (Current Management). Alternative B would require an 

additional 12-14 seasonal employees to be involved in the on-site portion of mechanical 

treatment, including several personnel that would drive chip trucks to and from biomass plants 

(Table 68). Laborers are assumed to be trained forest and conservation technicians; the average 

annual salary for this occupation in Modoc County in 2006 was $30,646, for a total cost of 

2
$15,323 per person for six months . Additionally, there would continue to be available forest 

residue biomass from private sources. 

The largest number of acres (971,700) would be restored with prescribed fire under 

Alternative B (Proposed Action).  Alternative B would require an additional 1,640 person days, at 

a cost of $492,000 per year for prescribed burning (Table 69).  Alternative B would likely require 

California Employment Development Department, “Occupational Employment Statistics (OES) Employment and 

Wages by Occupation,” Excel spreadsheet for Northern Mountains Region, July 2006 (accessed at 

http://www.labormarketinfo.edd.ca.gov/cgi/career/?PageID=3&SubID=152 on February 19, 2007) 
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additional labor resources for mechanical treatment and prescribed burning.  In particular, the 

number of burns required to implement this alternative (41 burns) would require additional 

resources. As the number of burns per year increases, it is likely burning conditions may become 

more complex requiring more workers per burn than is typical or more numerous burns needed to 

accomplish the objective of burning 500 acres per day.   

Some of the additional workers required for mechanical restoration and prescribed burning 

would come from outside Modoc County.  These individuals would earn and spend some of their 

wages in the County, resulting in a long-term, beneficial effect during the 40 years required for 

project implementation. Regardless of whether employees are added to the economy or come 

from the existing labor force, there would be indirect, beneficial effects, both short and long-term. 

These effects include income, and sales generated from expending portions of that income in the 

region. Employment would likely be generated from the existing labor pool under Alternative B 

and would help sustain the existing economy. 

Over 87,000 acres of grazing allotments would need to be rested annually (Figure 26) over 

the 2.3 million acres of range allotments within the Analysis Area (Livestock Grazing Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy [JW Associates 2008h]).  Some 

impacts to the livestock industry would occur due to reduced income associated with reduced 

herd size. These impacts would be short-term for individual ranchers but would be an adverse 

impact to the grazing industry for the duration of the restoration activities.   

In 2002 in Modoc County, the agricultural and mining sector employed 746 employees, 

which represents multiple industries, including forestry.  Under Alternative B, total annual 

livestock sales for Modoc County would be reduced by $505,000 compared to Current 

Management (Alternative A) resulting in a reduction in employment of seven jobs per year, with 

up to three in the ranching industry (Table 69). Loss of total income from rested AUM in Modoc 

County, which would affect other businesses and industries beyond ranchers, would be $109,000 

per year. In the context of the current economy in Modoc County, seven employees represents 

about one percent of the total employees in the agriculture and mining industry sector, or fewer 

than three percent of livestock operations jobs (primary and secondary).   

4.7.2.4.2 Cumulative Effects 

The past, present and future foreseeable effects include forest management throughout the 

Analysis Area.  Forest management would potentially require prescribed fire and mechanical 

treatments that would add to the positive economic impacts from this project.  The details of these 

projects are not currently known. 

The effects of adding mechanical treatments anticipated on private and other federal lands to 

Alternative B (Proposed Action) would be a positive cumulative effect in terms of local resources 

required to complete mechanical restoration.  The total acres treated would increase by nearly 

500,000 acres, increasing the amount of workers needed.  Workers may need to come from 
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outside the local area, and at a minimum, a proportion of their incomes would be spent within the 

local area, therefore benefiting the local economy. 

The cumulative effects of the economic impacts of the prescribed burning program would be 

similar to the direct and indirect effects because proportionally little additional burning would 

occur on private lands. There would be a positive cumulative effect to the local economy. 

During project implementation, AUMs rested would not be available for grazing which 

would have adverse economic impacts. 

4.7.2.5 Alternative C 

4.7.2.5.1 Direct Effects 

Under Alternative C about 242,700 acres of different density would be subject to mechanical 

treatment, the largest among alternatives (Table 6).  Alternative C would take 50 years to 

implement (Table 37), which would result in the production of an average of 30,520 tons per 

year. The production of available biomass is estimated at over 655,000 bone dry tons (Table 67) 

more than Alternative A (Current Management). Effects of Alternative C would be of the same 

type as Alternative B for mechanical treatment, but this alternative would require fewer additional 

workers, estimated at 8-12 seasonal workers, for project implementation (Table 68).  For 

prescribed burning, there would be an additional 640 person days, at a cost of $192,000 per year 

(Table 69).  Some of the additional workers required for mechanical restoration and prescribed 

burning would come from outside Modoc County.  These individuals would earn and spend some 

of their wages in Modoc County, resulting in a long-term, beneficial effect during the 50 years 

required for project implementation. 

The AUMs that would need to be rested annually would vary from over 43,000 to a 

maximum of 87,000 acres (Figure 26) over the 2.3 million acres of range allotments within the 

Analysis Area (Livestock Grazing Specialist Report for the Sage Steppe Ecosystem Restoration 

Strategy [JW Associates 2008h]).  Impacts to the livestock industry would occur due to reduced 

income associated with reduced herd sizes.  These impacts would be short-term for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 

Under Alternative C, annual livestock sales in Modoc County would be reduced by $505,000, 

as compared to current management (Table 69).  Direct employment losses would be three jobs 

per year and direct labor income would be reduced by $19,000 (Table 69).  Total labor income, 

which would affect businesses and industries beyond ranchers, would be reduced $109,000.   

4.7.2.5.2 Cumulative Effects 

The past, present and future foreseeable effects include forest management throughout the 

Analysis Area.  Forest management would potentially require prescribed fire and mechanical 

treatments that would add to the positive economic impacts from this project.  The details of these 

projects are not currently known. 
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The effects of adding mechanical treatments anticipated on private and other federal lands to 

Alternative C would be a positive cumulative effect in terms of local resources required to 

complete mechanical restoration. The total acres treated would increase by nearly 500,000 acres, 

increasing the amount of workers needed. Workers may need to come from outside the local 

area, and at a minimum, a proportion of their incomes would be spent within the local area, 

therefore benefiting the local economy. 

The cumulative effects of the economic impacts of the prescribed burning program would be 

similar to the direct and indirect effects because proportionally little additional burning would 

occur on private lands. There still would be a positive cumulative effect to the local economy. 

During project implementation, AUMs rested would not be available for grazing which 

would have adverse economic impacts. 

4.7.2.6 Alternative D 

4.7.2.6.1 Direct Effects 

Under Alternative D about 515,300 acres of different density would be subject to mechanical 

treatment, the largest among alternatives (Table 6).  Alternative D would take 40 years to 

implement (Table 37), which would result in the production of an average of 30,520 tons per 

year. The production of available biomass is estimated at over 1.2 million available bone dry tons 

(Table 67) more than Alternative A (Current Management).  Alternative D would require an 

additional 22 seasonal employees to be involved in the on-site portion of mechanical treatment 

(Table 68). In the context of the current economy in Modoc County, 22 employees represent 

about three percent of the total employees in the agriculture and mining industry sector.  

Alternative D would require an average of 28 additional days of prescribed fire (Table 69).  

Averaging personnel requirements and costs across all four decades results in 1,120 person days 

per year at a cost of $336,000. 

The grazing allotments that would need to be rested annually would vary from over 70,000 to 

a maximum of 90,000 acres (Figure 26) over the 2.3 million acres of range allotments within the 

Analysis Area (Livestock Grazing Specialist Report for the Sage Steppe Ecosystem Restoration 

Strategy [JW Associates 2008h]).  Impacts to the livestock industry would occur due to reduced 

income associated with reduced herd sizes.  These impacts would be short-term for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 

Under Alternative D, annual livestock sales would be reduced in Modoc County by $521,000 

(Table 69). Direct income would be reduced by $20,000, resulting in the loss of three direct jobs.  

Total income would be reduced by $112,000 resulting in the loss of seven total jobs (Table 69). 

4.7.2.6.2 Cumulative Effects 

The past, present and future foreseeable effects include forest management throughout the 

Analysis Area.  Forest management would potentially require prescribed fire and mechanical 
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treatments that would add to the positive economic impacts from this project.  The details of these 

projects are not currently known. 

The effects of adding mechanical treatments anticipated on private and other federal lands to 

Alternative D would be a positive cumulative effect in terms of local resources required to 

complete mechanical restoration.  The total acres treated would increase by nearly 500,000 acres, 

increasing the amount of workers needed. Workers may need to come from outside the local 

area, and at a minimum, a proportion of their incomes would be spent within the local area, 

therefore benefiting the local economy. 

The cumulative effects of the economic impacts of the prescribed burning program would be 

similar to the direct and indirect effects because proportionally little additional burning would 

occur on private lands. There still would be a positive cumulative effect to the local economy. 

During project implementation, AUMs rested would not be available for grazing which 

would have adverse economic impacts. 

4.7.2.7 Alternative E 

4.7.2.7.1 Direct Effects 

Under Alternative E about 515,300 acres of different density would be subject to mechanical 

treatment, the largest among alternatives (Table 6).  Alternative D would take 33 years to 

implement (Table 37), which would result in the production of an average of nearly 37,000 tons 

per year. The production of available biomass is estimated at over 1.2 million available bone dry 

tons (Table 67) more than Alternative A (Current Management).  Alternative E would require an 

additional 37 seasonal employees to be involved in the on-site portion of mechanical treatment 

(Table 68). In the context of the current economy in Modoc County, 37 employees represent 

about five percent of the total employees in the agriculture and mining industry sector.  In 2002 in 

Modoc County, this sector employed 746 employees, representing multiple industries, including 

forestry. 

Alternative E would require an average of 35 additional days of prescribed fire (Table 69).  

Averaging personnel requirements and costs results in 1,400 person days per year at a cost of 

$420,000. 

The grazing allotments that would need to be rested annually would vary from over 94,000 to 

a maximum of 109,000 acres (Figure 26) over the 2.3 million acres of range allotments within the 

Analysis Area (Livestock Grazing Specialist Report for the Sage Steppe Ecosystem Restoration 

Strategy [JW Associates 2008h]).  Impacts to the livestock industry would occur due to reduced 

income associated with reduced herd sizes.  These impacts would be short-term for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 

Under Alternative E, annual livestock sales in Modoc County would be reduced by $657,000, 

(Table 69). Direct income would be reduced by $25,000, resulting in the loss of four direct jobs.  

Total income would be reduced by $142,000 resulting in the loss of nine total jobs (Table 69). 
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4.7.2.7.2 Cumulative Effects 

The past, present and future foreseeable effects include forest management throughout the 

Analysis Area.  Forest management would potentially require prescribed fire and mechanical 

treatments that would add to the positive economic impacts from this project.  The details of these 

projects are not currently known. 

The effects of adding mechanical treatments anticipated on private and other federal lands to 

Alternative E would be a positive cumulative effect in terms of local resources required to 

complete mechanical restoration.  The total acres treated would increase by nearly 500,000 acres, 

increasing the amount of workers needed. Workers may need to come from outside the local 

area, and at a minimum, a proportion of their incomes would be spent within the local area, 

therefore benefiting the local economy. 

The cumulative effects of the economic impacts of the prescribed burning program would be 

similar to the direct and indirect effects because proportionally little additional burning would 

occur on private lands. There still would be a positive cumulative effect to the local economy. 

During project implementation, AUMs rested would not be available for grazing which 

would have adverse economic impacts. 

4.7.2.8 Alternative J (Preferred Alternative) 

4.7.2.8.1 Direct Effects 

Under Alternative J (Preferred Alternative) about 515,300 acres of different density would be 

subject to mechanical treatment, the largest among alternatives (Table 6).  Alternative J would 

take 47 years to implement (Table 37), which would result in the production of an average of 

nearly 26,000 tons per year. The production of available biomass is estimated at over 1.2 million 

available bone dry tons (Table 67) more than Alternative A (Current Management).  Alternative J 

(Preferred Alternative) would require an additional 19 seasonal employees to be involved in the 

on-site portion of mechanical treatment (Table 68).  In the context of the current economy in 

Modoc County, 19 employees represent about three percent of the total employees in the 

agriculture and mining industry sector. 

Alternative J (Preferred Alternative) would require an average of 20 additional days of 

prescribed fire (Table 69). Averaging personnel requirements and costs across all five decades 

results in 800 person days per year at a cost of $260,000. 

The grazing allotments that would need to be rested annually would vary from over 35,000 to 

a maximum of 90,000 acres (Figure 26) over the 2.3 million acres of range allotments within the 

Analysis Area (Livestock Grazing Specialist Report for the Sage Steppe Ecosystem Restoration 

Strategy [JW Associates 2008h]).  Impacts to the livestock industry would occur due to reduced 

income associated with reduced herd sizes.  These impacts would be short-term for individual 

ranchers but would be an adverse impact to the grazing industry for the duration of the restoration 

activities. 
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Under Alternative J (Preferred Alternative), annual livestock sales would be reduced in 

Modoc County by $521,000 (Table 69).  Direct income would be reduced by $20,000, resulting 

in the loss of three direct jobs. Total income would be reduced by $112,000 resulting in the loss 

of seven total jobs (Table 69). 

4.7.2.8.2 Cumulative Effects 

The past, present and future foreseeable effects include forest management throughout the 

Analysis Area.  Forest management would potentially require prescribed fire and mechanical 

treatments that would add to the positive economic impacts from this project.  The details of these 

projects are not currently known. 

The effects of adding mechanical treatments anticipated on private and other federal lands to 

Alternative J (Preferred Alternative) would be a positive cumulative effect in terms of local 

resources required to complete mechanical restoration.  The total acres treated would increase by 

nearly 500,000 acres, increasing the amount of workers needed.  Workers may need to come from 

outside the local area, and at a minimum, a proportion of their incomes would be spent within the 

local area, therefore benefiting the local economy. 

The cumulative effects of the economic impacts of the prescribed burning program would be 

similar to the direct and indirect effects because proportionally little additional burning would 

occur on private lands. There still would be a positive cumulative effect to the local economy. 

During project implementation, AUMs rested would not be available for grazing which 

would have adverse economic impacts. 
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Table 67.  Commercially Available Biomass by Alternative (available bone dry tons) 

Alt.  B Alt.  C Alt.  D Alt.  E Alt. J 

Increase over Alternative A (Current 
Management) in Decade 1 

Increase over Alternative A (Current 
Management) in Decade 2 

Increase over Alternative A (Current 
Management) in Decade 3 

Increase over Alternative A (Current 
Management) in Decade 4 

Increase over Alternative A (Current 
Management) in Decade 5 

Increase in biomass produced over 
the five decades of implementation 
compared to Alternative A (Current 
Management)1 

Biomass produced by Alternative A 
(Current Management) 

Total Biomass over five decades 

171,958 

171,958 

171,958 

171,958 

0 

655,150 

163,413 

818,563 

69,638 

171,958 

171,958 

171,958 

69,638 

655,150 

163,413 

818,563 

313,369 

313,369 

313,369 

313,369 

0 

1,220,795 

163,413 

1,384,208 

428,720 

428,720 

428,720 

0 

0 

1,220,795 

163,413 

1,384,208 

140,343 

313,369 

313,369 

313,369 

140,343 

1,220,795 

163,413 

1,384,208 

1Alternatives B and D complete restoration at the end of Decade 4, Alternative E completes mechanical restoration at the 
end of Decade 3 and Alternative J completes mechanical restoration at the end of year 47.  Alternative A continues to 
produce 32,683 tons of biomass per decade.  Therefore, the above table shows a smaller increase in biomass produced 
over the five decades than would be found by adding the total increase for each decade.  For example, in Alternative B, 
total increase in biomass produced from Decade 1 to Decade 4 is 687,833 tons.  However, the increase in biomass over 
the five-decade period is 655,150 tons because Alternative A produces 32,683 tons in Decade 5. 

Table 68. Additional Resources Needed Annually for Mechanical Restoration  
 

Compared to Current Management1
 
 

Alt.  B Alt.  C Alt.  D Alt.  E Alt. J 

Person days 

Local workers needed per year 
(six month period of 
employment) 

Labor costs (1000s dollars)2 

2,742 

12-14 

$230 

2,087 

8-12 

$175 

4,223 

22 

$355 

6,847 

37 

$575 

3,861 

19 

$327 

1Analysis of alternatives assumes workers will work a 6-month season 

2Costs do not include costs for biological or cultural resource surveys, or costs associated with contract administration if 
contractor resources are used. 
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Table 69. Additional Annual Personnel Resources and Costs for Prescribed Burning
 
 
Compared to Current Management 
 


Alt.  B Alt.  C Alt.  D Alt.  E Alt. J 

Number of worker days required1 

Local workers needed per year2 

Labor Costs (1000�s dollars)3 

1,640 

12 

$492 

640 

5 

$192 

1,120 

8 

$336 

1,400 

10 

$420 

800 

6 

$260 

1Personnel and costs estimates based on a conversation with Dave McMasters, Modoc National Forest Fire specialist. 

2Jobs would be temporary, seasonal jobs for the estimated 40 working day duration of the burning program each year. 

3Costs do not include costs for biological or cultural resource surveys, or costs associated with contract administration if 
contractor resources are used. 

Table 70. Changes in Receipts, Annual Employment, and Income as a Result of Rest of AUMs
 
 
Compared to Current Management in Modoc County.1
 
 

Alt.  B Alt.  C Alt.  D Alt.  E Alt. J 

Maximum Rested AUMs in Modoc 
County (rested AUMs per year)2 

Average Rested AUMs in Modoc 
County (rested AUMs per year)3 

5,318 

4,072 

5,318 

3,961 

5,481 

3,667 

6,919 

3,667 

5,481 

3,667 

Total Cash Receipts (1000s dollars) -$505 -$505 -$521 -$657 -$521 

Employment (jobs) 

Direct -3 -3 -3 -4 -3 

Indirect -3 -3 -3 -4 -3 

Induced -1 -1 -1 -1 -1 

Total employment -7 -7 -7 -9 -7 

Income (1,000s dollars) 

Direct -$19 -19 -$20 -$25 -$20 

Indirect -$80 -$80 -$83 -$105 -$83 

Induced -$10 -$10 -$10 -$12 -$10 

Total Income -$109 -$109 -$112 -$142 -$112 

1Changes in AUMs are based upon changes from Alternative A (Current Management). The rested AUMs are located 
 

within Modoc County.  Note: Numbers may not sum precisely due to rounding. 
 


2Maximum is the largest amount of reduced AUMs in any year of treatment period. 
 


3Average is the straight-line average AUM reduction over 50 years, regardless of the actual length of treatment period.
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4.7.3 ENVIRONMENTAL JUSTICE 

Environmental justice is a required analysis per USDA guidelines established for Executive Order 

12898. Environmental justice was analyzed by examining and comparing the Analysis Area 

ethnic minority and income data with those for the states of California and Nevada.  It was further 

analyzed by alternative, by determining job opportunities available and potential health risks 

associated with prescribed burning and mechanical treatment for each alternative.  The civil rights 

impact analysis resulting in the following statement of impacts. 

4.7.3.1 Alternative A (Current Management) 

Effects on environmental justice are changes in job opportunities for and smoke related health 

effects to minority and low-income populations.  Alternative A would not require additional 

personnel resources for prescribed burning and mechanical restoration, locally, or from outside 

the Analysis Area.  As a result, Alternative A would not have a beneficial or an adverse impact on 

environmental justice based on providing additional income or job opportunities to an area that 

has disproportionately low income. 

The prescribed burning would occur throughout the Focus Area and therefore, would not 

represent a disproportionate air quality health risk on minority or low-income populations.  The 

health risk would be the same as the general population as described in the Air Quality Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2008g).  The health 

risk to minority or low-income populations from the prescribed burning proposed would be 

negligible for Alternative A. 

4.7.3.2 Alternative B (Proposed Action) 

Alternative B would have a beneficial effect on job opportunities for minorities and low-income 

individuals in the Analysis Area.  Mechanical treatment jobs would be conservation or forestry 

technician jobs, and each job would pay an estimated $15,323 during a six-month period of 

employment, for an annual payroll of $230,000, over current management.  The prescribed 

burning jobs would be similar jobs but would be temporary, seasonal jobs for the estimated 40

woring day duration of the prescribed burning program each year.  The annual payroll for these 

jobs would be $492,000. 

The prescribed burning would occur throughout the Focus Area and therefore, would not 

represent a disproportionate air quality health risk on minority or low-income populations.  The 

health risk would be the same as the general population as described in the Air Quality Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2008g).  The health 

risk to minority or low-income populations from the prescribed burning proposed would be 

moderate for the four decades of implementation of Alternative B. 

4.7.3.3 Alternative C 

Alternative C would have a beneficial effect on job opportunities for minorities and low-income 

individuals in the Analysis Area.  Mechanical treatment jobs would be conservation or forestry 
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technician jobs, and each job would pay an estimated $15,323 during a six-month period of 

employment, for an annual payroll of $175,000, over current management.  The prescribed 

burning jobs would be similar jobs but would be temporary, seasonal jobs for the estimated 40

woring day duration of the prescribed burning program each year.  The annual payroll for these 

jobs would be $192,000. 

The prescribed burning would occur throughout the Focus Area and therefore, would not 

represent a disproportionate air quality health risk on minority or low-income populations.  The 

health risk would be the same as the general population as described in the Air Quality Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2008g).  The health 

risk to minority or low-income populations from the prescribed burning proposed would be slight 

to low for the first two decades and moderate for the last three decades of implementation of 

Alternative C. 

4.7.3.4 Alternative D 

Alternative D would require additional labor resources for mechanical treatment and prescribed 

burning. Therefore, Alternative D would have a beneficial effect on job opportunities for 

minorities and low-income individuals in the Analysis Area.  Mechanical treatment jobs would be 

conservation or forestry technician jobs, and each job would pay an estimated $15,323 during a 

six-month period of employment, for an annual payroll of $355,000, over current management.  

The prescribed burning jobs would be similar jobs but would be temporary, seasonal jobs for the 

estimated 40-woring day duration of the prescribed burning program each year.  The annual 

payroll for these jobs would be $336,000. 

The prescribed burning would occur throughout the Focus Area and therefore, would not 

represent a disproportionate air quality health risk on minority or low-income populations.  The 

health risk would be the same as the general population as described in the Air Quality Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2008g).  The health 

risk to minority or low-income populations from the prescribed burning proposed would be slight 

to low for the first two decades and low for the last two decades of implementation of Alternative 

D. 

4.7.3.5 Alternative E 

Alternative E would require additional labor resources for mechanical treatment and prescribed 

burning. Therefore, Alternative E would have a beneficial effect on job opportunities for 

minorities and low-income individuals in the Analysis Area.  Mechanical treatment jobs would be 

conservation or forestry technician jobs, and each job would pay an estimated $15,323 during a 

six-month period of employment, for an annual payroll of $575,000, over current management.  

The prescribed burning jobs would be similar jobs but would be temporary, seasonal jobs for the 

estimated 40-woring day duration of the prescribed burning program each year.  The annual 

payroll for these jobs would be $420,000. 
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The prescribed burning would occur throughout the Focus Area and therefore, would not 

represent a disproportionate air quality health risk on minority or low-income populations.  The 

health risk would be the same as the general population as described in the Air Quality Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2008g).  The health 

risk to minority or low-income populations from the prescribed burning proposed would be low 

rd th
for the first two decades and moderate for the 3  decade and three years of the 4  decade of 

implementation of Alternative E. 

4.7.3.6 Alternative J (Preferred Alternative) 

Alternative J (Preferred Alternative) would require additional labor resources for mechanical 

treatment and prescribed burning.  Therefore, Alternative J (Preferred Alternative) would have a 

beneficial effect on job opportunities for minorities and low-income individuals in the Analysis 

Area.  Mechanical treatment jobs would be conservation or forestry technician jobs, and each job 

would pay an estimated $15,323 during a six-month period of employment, for an annual payroll 

of $327,000, over current management. The prescribed burning jobs would be similar jobs but 

would be temporary, seasonal jobs for the estimated 40-woring day duration of the prescribed 

burning program each year.  The annual payroll for these jobs would be $260,000. 

The prescribed burning would occur throughout the Focus Area and therefore, would not 

represent a disproportionate air quality health risk on minority or low-income populations.  The 

health risk would be the same as the general population as described in the Air Quality Specialist 

Report for the Sage Steppe Ecosystem Restoration Strategy (JW Associates 2008g).  The health 

risk to minority or low-income populations from the prescribed burning proposed would be slight 

to low for the first two decades and low for the last three decades of implementation of 

Alternative J (Preferred Alternative). 

4.7.4 MULE DEER HUNTING OPPORTUNITIES 

Changes in opportunities for mule deer hunting were evaluated because deer hunting has been an 

important part of the local economy and has been declining due to reductions in mule deer 

populations (Wildlife Specialist Report for the Sage Steppe Ecosystem Restoration Strategy [JW 

Associates 2008c]). Tags are determined by California State Wildlife Commission based upon 

population levels. Opportunities for mule deer hunting were based on the potential for increasing 

mule deer populations by alternative. 

Under Alternative A (Current Management), mule deer habitat and hunting opportunities in 

the Analysis Area would decline or remain stable.  Without substantial efforts to improve mule 

deer populations through habitat improvement, deer populations would remain stable, or decline.    

Alternatives B, C, D, E and J would restore approximately 1,300,000 acres after 33 to 50 

years. If mule deer populations increase as a result of this habitat improvement and increase in 

forage quality, hunting opportunities for mule deer could increase if the California State Wildlife 

Commission increases the number of tags. 
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4.7.5 SUMMARY COMPARISON OF ALTERNATIVES 

Table 71 shows a comparison of the effects of the alternatives on economics.  Alternative E 

would require the most labor for implementing mechanical treatments and has the potential to 

result in the most beneficial effects on the regional and local economies.  Alternative E has the 

second highest personnel requirements for implementing prescribed burns.  However, Alternative 

E would have the greatest short-term impact on the livestock sector of the local economy, 

resulting in an annual loss of nine jobs for the time (two to five years) needed to rest some range 

allotments. In terms of short-term economic impacts to the livestock sector, Alternatives B and C 

would have the lowest impacts, followed by Alternatives D and J.  For all alternatives, except 

Alternative A (Current Management), the number of jobs created through mechanical treatment 

and prescribed fire would offset the job losses from resting AUMs. 

Table 71.  Comparison of Alternative Effects on Annual Local Economics
 
 
Compared to Current Management. 
 


Alt. B Alt. C Alt. D Alt. E Alt. J 

Annual Effects due to Mechanical Treatments Compared to Current Management 

Labor required to achieve 
mechanical treatment (jobs)1 

Long-term salary costs for 
mechanical treatment 

12-14 
jobs 

$230,000 

8-12 jobs 

$175,000 

22 jobs 

$355,000 

37 jobs 

$575,000 

19 jobs 

$327,000 

Annual Effects due to Prescribed Fire Treatments Compared to Current Management 

Labor required to achieve 
prescribed burning (jobs)2 

Annual salary costs for 
prescribed burning 

12 jobs 

$492,000 

5 jobs 

$192,000 

8 jobs 

$336,000 

10 jobs 

$420,000 

6 jobs 

$260,000 

Annual Effects in Modoc County due to Resting of AUMs3 Compared to Current Management 

Short-term job loss in ranching 
and related industries (total 
employment) 

Short-term loss 
in livestock sales 

-7 jobs 

-$505,000 

-7 jobs 

-$505,000 

-7 jobs 

-$521,000 

-9 jobs 

-$657,000 

-7 jobs 

-$521,000 

Net Annual Effect $217,000 -$138,000 $170,000 $338,000 $66,000 

1Jobs would be conservation or forestry technician jobs, and would pay $15,323 during a six-month period of employment. 

2Jobs would be temporary, seasonal jobs for the estimated 40-working day duration of the burning program each year. 

3Annual effects to the three county area due to resting of AUMs are presented in Table 65. 
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4.8 Cultural Resources ____________________________ 
 

4.8.1 MANAGEMENT DIRECTION FOR CULTURAL RESOURCES 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide management direction for cultural resources through management directives, standards, 
 


and guidelines. 
 


Goals for cultural resources from the Modoc National Forest LRMP that apply to this Restoration 
 


Strategy include: 
 


� Protect and manage cultural resources as a non-renewable resource. 

� Complete an inventory and evaluation of the Forest’s cultural resources by 2050. 

� Provide information for public education and enjoyment of the Forest’s cultural 
 


resources. 
 


� Protect access and use of sites and locations important to traditional Native American 

religious and cultural practices. 

Goals for cultural resources from the BLM Northeastern California Field Offices RMPs that 

apply to this Restoration Strategy include: 

� Preservation and Protection – Cultural and paleontological resources would be 

preserved and protected to ensure their availability for appropriate uses by present and 

future generations in accordance with existing laws, regulations, and executive orders.   

� Survey and Inventory – Imminent threats to cultural resources from human-caused or 

natural deterioration would be substantially reduced or eliminated.  Potential future 

conflicts with other land uses would be reduced through identification of priority 

geographic areas for future inventory of cultural resources. 

� Education and Interpretation – Public interest, understanding, appreciation, and 

sensitivity toward cultural and paleontological resources, and Native American issues, 

would be encouraged and accommodated.   

� Native American Consultation – Provision would be made for Native American use of 

traditional cultural properties and culturally significant economic resources.  Areas that 

fulfill defined criteria would be nominated as traditional cultural properties (TCP).   

4.8.2 METHODOLOGY FOR ANALYSIS 

The following criteria are used to evaluate the potential effects of the Proposed Action and 

alternatives on Cultural Resources. 
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� Potential human health impacts from smoke resulting from prescribed fires. 

� Effects on culturally important wildlife and botanical species. 

� Comparative risks to cultural sites for each restoration treatment, including not being able to 

control prescribed fires, risk of damage from machines, and risk of discovery by vandals. 

Potential human health impacts from smoke resulting from prescribed fires are analyzed in 

Section 4.3.3 Air Quality. Culturally important wildlife species are analyzed in Section 4.6.8 

Culturally Important Small Mammals. Culturally important botanical species include epos 

(Perideridia spp.) and Western juniper.  Section 3.10.8 Culturally Significant Current Uses for 

Native Americans describes that there are some specific epos gathering areas in the Analysis 

Area.  Smaller fields that are used by various families are also present throughout the Analysis 

Area.  Different parts of the juniper trees, including berries and leaves are important for various 

spiritual and cultural practices. 

4.8.3 CULTURAL RESOURCES EFFECTS COMMON TO ALL ALTERNATIVES 

4.8.3.1 Cultural Site and Value Preservation – National Historic 
Preservation Act 

Important cultural values in the Analysis Area include prehistoric sites and artifacts, historic sites 

and structures, and traditional Native American uses.  It is highly likely that cultural sites would 

be protected for all alternatives with the implementation of specific guidelines.  Protection would 

come through conventional methods outlined by compliance with the National Historic 

Preservation Act that include but are not limited to:  

� The identification of cultural resources through the inventory of project areas 

� Consultation with the appropriate Native American Tribe 

� Background literature and previous research review 

� Avoidance of cultural resources where appropriate. 

There do exist Programmatic Agreements with the California and Nevada Offices of Historic 

Preservation and Native American groups within the Analysis Area.  These agreements will be 

reviewed for their potential for modification and use during this project.  If those agreements 

cannot be adequately modified then new agreements would be drafted to guide the identification, 

treatment and protection of cultural/heritage resources during the implementation period. 

These cultural resources guidelines would establish a system of evaluation and approval that 

would allow restoration of the sage steppe ecosystem while preserving cultural values.   

4.8.3.2 Preservation of the Traditional Uses of Juniper 

Section 4.2 Vegetation provides an analysis of the remaining juniper component in the Focus 

Area following implementation of the alternatives.  All alternatives would maintain over 124,700 
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acres of dense juniper across the Focus Area.  As implementation proceeds, the density of juniper 

would continue to increase in untreated areas.  Additionally, treated areas would have juniper 

seeding in, as occurred under historical conditions.  Old growth juniper would be preserved 

through a Design Standard (Section 2.4.4 Old Growth Juniper). Section 4.2 Vegetation provides 

an in-depth discussion regarding goals for juniper across the landscape based upon historical 

information. The area of juniper remaining under all alternatives would be more than adequate to 

provide for the traditional uses of juniper, including juniper berries, leaves, and firewood.   

4.8.3.3 Restoration Risks 

All alternatives have a risk of disturbing cultural resources due to proposed activities.  The types 

of effects by restoration method and possible avoidance are common to all alternatives.  These 

effects are described below. 

4.8.3.3.1 Prescribed Fire 

The risks of using prescribed fire for restoration include damage to cultural sites from the fire, 

fires that get out of control and increase in intensity, and damage from starting, managing and 

suppressing fires. Prescribed burn impacts to archaeological sites vary in nature, and are affected 

by topography, fuel load and the extent of the archaeological site.  At prehistoric sites, impacts 

can be devastating: the thermal heating can result in fracture and explosion of artifacts as well as 

the resetting of the hydration rind. In the Great Basin, obsidian hydration is an important 

analytical tool for assessing a site's chronological attributes and can provide pertinent information 

regarding hunter-gatherer mobility, subsistence and settlement patterns, exchange and a host of 

other relevant issues. For cultural resource management purposes this dating method can be used 

to evaluate a site's significance and potential eligibility for the NRHP.  It is has been shown that 

moderate to high intensity fires can negatively affect the hydration rind on an artifact, causing a 

vague to unreadable diffusion front (Origer 1986).  Under the right circumstances, i.e. light to 

moderate fuel loads that burn off quickly before reaching the critical temperature, there would be 

little impact to flaked and ground stone artifacts (Halford 1999).  Fire can also have destructive 

effects to historic resources such as buildings and barbed wire fences. 

4.8.3.3.2 Mechanical Restoration 

Studies completed in coniferous forests have shown that the duff layer tends to protect cultural 

deposits. The concern in juniper harvesting is that while most soil types within conifer stands 

tends to have a large “0” (organic) horizon that duff layer is often lacking within dense juniper 

stands. Therefore, there is a greater concern regarding impacts from mechanical harvesting 

equipment to cultural deposits that are within or on top of bare, clay soils. 

In harvesting operations where heavy equipment is the principle means of harvesting timber, 

all types of cultural resources can be damaged or destroyed.  Archaeological remains are 

particularly susceptible to damage or destruction if the heavy equipment disturbs the surface soil 

layers, since it is within these layers that such resources are typically found.  In one study, 

(Emerson 1998) researchers discovered that subsurface disturbance within sites was highly 

Page 336 



 

  

   

  

 

 

 

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

varied, and depended in large part on where equipment was driven.  Obviously the areas that were 

directly trafficked by machinery were likely to sustain the most damage.   

The most direct effect of mechanical treatments would be the crushing and breaking of 

surface artifacts, however similar effects could also occur to subsurface deposits as a result of 

compaction.  Oliver et al. (1994) notes that different tractor logging systems affect soil 

differently: tractors with treads compact soil less than tractors with rubber tires.  Dispersion and 

mixing of cultural soils and destruction of features could occur as a result of dragging logs 

through sites, as well as driving through them. 

4.8.3.3.3 Avoidance of Cultural Sites 

Because of the risks to archaeological sites and objects from restoration treatments described 

above, the most widely used technique has been to flag and avoid those areas.  There are some 

unintended potential adverse impacts to the flag and avoid approach.  One of these impacts is that 

an “island” is created in an otherwise open area, inviting public land users to investigate.  This 

could lead to collection of artifacts, illegal excavations, and other “looting” related problems.  

Another impact could be related to the lack of shade in treated areas, making such islands a 

favored resting area for livestock and deer during hot weather creating concentrated ground 

disturbance. There could be a higher fuel load in uncut islands that could burn lead to wildfire 

burning through a site. 

4.8.4 ALTERNATIVE A (CURRENT MANAGEMENT) 

4.8.4.1 Direct and Indirect Effects 

4.8.4.1.1 Epos Gathering Areas 

Alternative A does not propose any restoration treatments within epos gathering areas.  

Therefore, there would be no adverse direct effects on the epos gathering areas from restoration 

treatments.  However, the lack of substantial restoration would mean that juniper would continue 

to increase in density across the area and could lead to reduced epos production due to 

competition with juniper for nutrients and water. 

4.8.4.1.2 Restoration Risks 

The specific risks of using prescribed fire and mechanical treatments for restoration are similar to 

those described under Effects Common to All Alternatives. Alternative A proposes to use a mix 

of 73 percent fire use and 23 percent mechanical restoration treatments.  The relatively small area 

(5,000 acres) treated per year makes this alternative have a minimal risk of adverse effects to 

cultural resources from the restoration treatments.   

4.8.4.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  All of these 

management activities would be subject to measures similar to those described in Section 4.8.3.1 
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Cultural Site and Value Preservation – National Historic Preservation Act would be adequate to 

ensure that the cumulative effects are not significant. 

The effects of Alternative A combined with the other federal, private and other activities 

would be a minimal risk to adverse effects on cultural resources.  The measures described in 

Section 4.8.3.1 Cultural Site and Value Preservation – National Historic Preservation Act would 

be adequate to ensure that the cumulative effects are not significant. 

4.8.5 ALTERNATIVE B (PROPOSED ACTION) 

4.8.5.1 Direct and Indirect Effects 

4.8.5.1.1 Epos Gathering Areas 

There would be approximately 46,800 acres of mechanical treatment and 124,500 acres of fire 

use treatment within the identified epos areas (Section 3.10.8 Culturally Significant Current Uses 

for Native Americans) should Alternative B be implemented.  These treatments have some risks 

of damage to epos areas but also have the positive effects of restoring these areas so that increases 

in juniper density does not further reduce the ability of the area to grow Epos.  If the consultation 

and other aspects of implementation described in Section 4.8.3.1 Cultural Site and Value 

Preservation – National Historic Preservation Act are followed then the treatments in Epos areas 

would have some short-term impacts but would have positive long-term effects.  

4.8.5.1.2 Restoration Risks 

The specific risks of using prescribed fire and mechanical treatments for restoration are similar to 

those described under Effects Common to All Alternatives. Alternative B would restore more than 

1.2 million acres so the risks would be spread over a large area.  The extent of the proposed 

activities would pose a moderate risk of adverse effects.  Monitoring of restoration activities and 

application of the measures described in Section 4.8.3.1 Cultural Site and Value Preservation – 

National Historic Preservation Act would be required to ensure that these effects are acceptable.   

The BLM and FS are currently working on research to aid in the protection of cultural 

resources from the potential effects described in Alternative A.  The results of those efforts may 

yield some different approaches that would reduce the risks of adverse effects from this 

alternative, particularly given the long timeframe for completion of the activities.   

4.8.5.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  All of these 

management activities would be subject to measures similar to those described in Section 4.8.3.1 

Cultural Site and Value Preservation – National Historic Preservation Act would be adequate to 

ensure that the cumulative effects are not significant. 

The effects of Alternative B combined with the other federal, private and other activities 

would be a moderate risk to adverse effects on cultural resources.  The measures described in 
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Section 4.8.3.1 Cultural Site and Value Preservation – National Historic Preservation Act would 

be adequate to ensure that the cumulative effects are not significant. 

4.8.6 ALTERNATIVE C 

4.8.6.1 Direct and Indirect Effects 

Alternative C would have very similar direct and indirect effects to Alternative B.  They would be 

somewhat less than Alternative B due to the slower restoration rate. 

4.8.6.1.1 Epos Gathering Areas 

The effects of Alternative C on Epos gathering areas would be essentially the same as Alternative 

A.  The lower rate of restoration in the first two decades may allow more for thorough 

consultation, monitoring and adjustments of avoidance techniques.  If the consultation and other 

aspects of implementation described in Section 4.8.3.1 Cultural Site and Value Preservation – 

National Historic Preservation Act are followed then the treatments in Epos areas would have 

some short-term impacts but would have positive long-term effects. 

4.8.6.1.2 Restoration Risks 

The risks of using prescribed fire and mechanical treatments for restoration would be the same as 

those described for Alternative B, in the short-term.  However, because this alternative has a 

slower initial rate of restoration, more of the area may be able to be restored under improved 

approaches for the protection of cultural resources therefore reducing the risk compared to 

Alternative B.  Monitoring of restoration activities and application of the measures described in 

Section 4.8.3.1 Cultural Site and Value Preservation – National Historic Preservation Act would 

be required to ensure that these effects are acceptable. 

4.8.6.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  All of these 

management activities would be subject to measures similar to those described in Section 4.8.3.1 

Cultural Site and Value Preservation – National Historic Preservation Act would be adequate to 

ensure that the cumulative effects are not significant. 

The effects of Alternative C combined with the other federal, private and other activities 

would be a moderate risk to adverse effects on cultural resources.  Alternative C would have very 

similar cumulative effects to Alternative B.  They would be somewhat less than Alternative B due 

to the slower restoration rate.  The measures described in Section 4.8.3.1 Cultural Site and Value 

Preservation – National Historic Preservation Act would be adequate to ensure that the 

cumulative effects are not significant. 
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4.8.7 ALTERNATIVE D 

4.8.7.1 Direct and Indirect Effects 

Alternative D would have very similar direct and indirect effects to Alternative B. 

4.8.7.1.1 Epos Gathering Areas 

There would be approximately 68,500 acres of mechanical treatment and 102,900 acres of 

prescribed fire treatment within the identified Epos areas.  These treatments have some risks of 

damage to epos areas but also have the positive effects of restoring these areas so that increases in 

juniper density does not further reduce the ability of the area to grow Epos.  If the consultation 

and other aspects of implementation described in Section 4.8.3.1 Cultural Site and Value 

Preservation – National Historic Preservation Act are followed then the treatments in Epos areas 

would have some short-term impacts but would have positive long-term effects. 

4.8.7.1.2 Restoration Risks 

The risks of using prescribed fire and mechanical treatments for restoration would be the same as 

those described for Alternative B, in the short-term.  However, because this alternative has a 

smaller percentage of prescribed fire and a slower initial rate of restoration, the effects may be 

less. Additionally, more of the area may be able to be restored under improved approaches for 

the protection of cultural resources (see Alternative B discussion) therefore reducing the risk 

compared to Alternative B.  Monitoring of restoration activities and application of the measures 

described in Section 4.8.3.1 Cultural Site and Value Preservation – National Historic 

Preservation Act would be required to ensure that these effects are acceptable. 

4.8.7.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  All of these 

management activities would be subject to measures similar to those described in Section 4.8.3.1 

Cultural Site and Value Preservation – National Historic Preservation Act would be adequate to 

ensure that the cumulative effects are not significant. 

The effects of Alternative D combined with the other federal, private and other activities 

would be a moderate risk to adverse effects on cultural resources.  Alternative D would have very 

similar cumulative effects to Alternative B.  The measures described in Section 4.8.3.1 Cultural 

Site and Value Preservation – National Historic Preservation Act would be adequate to ensure 

that the cumulative effects are not significant. 

4.8.8 ALTERNATIVE E 

4.8.8.1 Direct and Indirect Effects 

4.8.8.1.1 Epos Gathering Areas 

The effects of Alternative E on Epos gathering areas would be essentially the same as Alternative 

D. The higher rate of restoration and larger area restored would make consultation, etc.  under 
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this alternative essential to the success of this alternative.  If the consultation and other aspects of 

implementation described in Section 4.8.3.1 Cultural Site and Value Preservation – National 

Historic Preservation Act are followed then the treatments in Epos areas would have some short-

term impacts but would have positive long-term effects. 

4.8.8.1.2 Restoration Risks 

The risks of using prescribed fire and mechanical treatments for restoration would be the same as 

those described for Alternative B, in the short-term.  However, because this alternative has a 

smaller percentage of prescribed fire restoration, more of the area may be able to be restored 

under improved approaches for the protection of cultural resources (see Alternative B discussion) 

therefore reducing the risk compared to Alternative B.  Monitoring of restoration activities and 

application of the measures described in Section 4.8.3.1 Cultural Site and Value Preservation – 

National Historic Preservation Act would be required to ensure that these effects are acceptable. 

4.8.8.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  All of these 

management activities would be subject to measures similar to those described in Section 4.8.3.1 

Cultural Site and Value Preservation – National Historic Preservation Act would be adequate to 

ensure that the cumulative effects are not significant. 

The effects of Alternative E combined with the other federal, private and other activities 

would be a moderate risk to adverse effects on cultural resources.  Alternative E would have very 

similar cumulative effects to Alternative B.  They would be somewhat more than Alternative B 

due to the faster restoration rate. The measures described in Section 4.8.3.1 Cultural Site and 

Value Preservation – National Historic Preservation Act would be adequate to ensure that the 

cumulative effects are not significant. 

4.8.9 ALTERNATIVE J (PREFERRED ALTERNATIVE) 

4.8.9.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would have very similar direct and indirect effects to 

Alternative B. 

4.8.9.1.1 Epos Gathering Areas 

There would be approximately 68,500 acres of mechanical treatment and 102,900 acres of 

prescribed fire treatment within the identified Epos areas.  These treatments have some risks of 

damage to epos areas but also have the positive effects of restoring these areas so that increases in 

juniper density does not further reduce the ability of the area to grow Epos.  If the consultation 

and other aspects of implementation described in Section 4.8.3.1 Cultural Site and Value 

Preservation – National Historic Preservation Act are followed then the treatments in Epos areas 

would have some short-term impacts but would have positive long-term effects. 
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4.8.9.1.2 Restoration Risks 

The risks of using prescribed fire and mechanical treatments for restoration would be the same as 

those described for Alternative B, in the short-term.  However, because this alternative has a 

smaller percentage of prescribed fire and a slower initial rate of restoration, the risk may be less.  

Additionally, more of the area may be able to be restored under improved approaches for the 

protection of cultural resources (see Alternative B discussion) therefore reducing the risk 

compared to Alternative B.  Monitoring of restoration activities and application of the measures 

described in Section 4.8.3.1 Cultural Site and Value Preservation – National Historic 

Preservation Act would be required to ensure that these effects are acceptable. 

4.8.9.2 Cumulative Effects 

The past, present and future foreseeable effects include continued livestock grazing, impacts from 

roads, firewood gathering and forest management throughout the Analysis Area.  All of these 

management activities would be subject to measures similar to those described in Section 4.8.3.1 

Cultural Site and Value Preservation – National Historic Preservation Act would be adequate to 

ensure that the cumulative effects are not significant. 

The effects of Alternative J (Preferred Alternative) combined with the other federal, private 

and other activities would be a moderate risk to adverse effects on cultural resources.  Alternative 

J (Preferred Alternative) would have very similar cumulative effects to Alternative B.  The 

measures described in Section 4.8.3.1 Cultural Site and Value Preservation – National Historic 

Preservation Act would be adequate to ensure that the cumulative effects are not significant. 

4.9 Scenic Resources _____________________________ 

4.9.1 INTRODUCTION 

Scenic resources are not identified in the Purpose and Need for this project.  Public scoping did 

not identify any issues for scenic resources. However, this project would change the scenic 

character of portions of the landscape. Management direction for both the FS and BLM requires 

evaluations of changes in scenic quality; therefore, scenic resources are evaluated based upon 

management direction for both agencies. 

Moving areas from being juniper-dominated to sagebrush and grassland, and the restoration 

treatments, would have some visual effects on the landscape.  The sage steppe vegetation type 

currently exists and is a natural part of the landscape.  The changes would be in the proportions of 

the landscape that are dominated by juniper and sagebrush.  Figures 3 and 4 show a photographic 

comparison of a typical sage steppe location in 1906 compared to the same site in 2007.  The 

restoration treatments would create sage steppe landscapes similar to the 1906 view of the XL 

Ranch. In all areas of restoration treatment, the scenic landscape would be changed.   
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Visual effects are caused by physical alterations that show up visually as contrasts between 

the existing characteristic landscape, and modifications to that landscape by land management 

related activities. The types of activities that commonly cause visual effects include road 

building and removal of vegetation. “Contrast”, in visual terms, means changes in the major 

visual elements; form, line, color, and texture.  Visual contrast may be seen in modification of 

landforms, vegetative patterns, and structures. 

The changes caused by restoration treatments may be noticeable to visually sensitive viewers, 

or may be noticeable to viewers (both residents and visitors) in visually sensitive areas.  Visually 

sensitive viewers are likely to include visitors that come to the Analysis Area to view scenery and 

have come to expect views of increasing juniper.  In a randomly sampled population of northern 

Californians (study group called non-residents) and a separately sampled population of residents 

living within northeastern California, northwestern Washoe County, Nevada and Klamath Falls, 

Oregon, researchers found that “Over 82 percent of non-residents and 68 percent of residents 

agreed that maintaining the natural undeveloped appearance and vistas of the northeastern 

California and northwestern Nevada region was extremely important” (Tierney and Rosegard 

2002). 

On BLM lands, visually sensitive areas are areas with high levels of recreation use, high 

levels of public interest, and areas with special designations, such as a wilderness area or 

wilderness study area (BLM VRM manual 8410). Similarly, on FS managed lands, concern 

levels are “a measure of public importance placed on landscapes viewed from travelways and use 

areas” (Scenery Management System Handbook, 1994:98).   

The Analysis Area does have visually sensitive areas (Section 3.11 Scenic Resources), and 

areas with high concern levels.  These tend to be areas that offer views of outstanding scenery, 

such as from Highway 395 looking east toward the Warner Mountains, and the Modoc Volcanic 

Scenic Byway, located west of Alturas.  However, substantial portions of the travel routes within 

the Analysis Area do not offer views of outstanding scenic resources, or areas with special 

designations. For example, there are portions of Highway 395 in Lassen County that bisect areas 

where juniper encroachment has occurred, and there is little visual variety in terms of water 

features, topographic relief, or unique landforms.  These BLM lands tend to have visual resource 

management objectives that allow for some degree of landscape modification.  There are also 

many portions of the Modoc National Forest located north and west of Alturas with visual 

objectives that allow for modification (see Figure 18).   

4.9.2 MANAGEMENT DIRECTION FOR VISUAL QUALITY 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 

California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 

provide management direction for scenic resources through management directives, standards, 

and guidelines. 
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Goals for scenic resources from the Modoc National Forest LRMP that apply to this Restoration 

Strategy include: 

� Maintain or improve the scenic attractiveness of the Forest as seen from major public use 

areas. Manage visual resources to meet or exceed adopted visual quality objectives 

(VQOs). 

� Rehabilitate areas not meeting VQOs. 

Goals for scenic resources from the BLM Northeastern California Field Offices RMPs that apply 

to this Restoration Strategy include: 

� Events, management activities, and development of all kinds occurring on public lands 

administered by the BLM will remain consistent with established visual resource 

management class objectives. 

4.9.3 METHODOLOGY FOR ANALYSIS 

Most analysis tools for visual effects rely on determining whether visual objectives for an area 

can be met.  These tools assume that the desired condition is variable within the existing 

characteristic landscape. The degree of allowable alterations to the existing landscape depends on 

the type of visual objective described below. However, implementation of the Sage Steppe 

Ecosystem Restoration Strategy would change the desired visual character of some areas from the 

existing visual character of juniper-dominated vegetation to the desired visual character of 

sagebrush and grassland mosaic with scattered juniper trees and woodlands. 

On FS managed lands, visual effects were analyzed in the context of Visual Quality 

Objectives (VQOs).  On BLM lands, effects were analyzed using the Visual Resource 

Management (VRM) approach.  Both the BLM and FS visual management systems assess scenic 

values through a process based on visual variety class, distance zones, and viewer sensitivity.  

Both systems involve determining impacts in terms of whether or not visual quality management 

objectives can be met.   

The BLM’s VRM system explicitly uses a contrast rating system to assess visual impacts by 

noting via trained observers the degree of change in the existing characteristic landscape that is 

created by a management action.  The FS, however, is less explicit in specifying how contrasts 

with the characteristic landscape should be measured.  For situations where Visual Quality 

Objectives cannot be met, the FS explicitly mentions particular time frames for attainment of 

objectives; the BLM’s VMS does not specify timeframes. 

Long-term changes in visual quality as a result of this Restoration Strategy would be 

acceptable within the VQO and VRM systems, because the characteristic landscape that would be 

created is natural and part of the expectations of people viewing the landscape.  Restored areas 

would blend into existing adjacent sagebrush and grassland areas, as well as adjacent juniper 

woodlands within a few years of the treatments. 
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 The short-term impacts (smoke, vehicles, large trucks and machines) for both fire use and 

mechanical treatments would have negative scenic impacts if they are clearly noticeable within 

the sensitive viewsheds.   

For this analysis, the following qualitative impact levels are used to analyze short-term 

effects on scenic quality. The determination of what impact level applies to each alternative was 

based upon; the combined impacts of prescribed burning and mechanical treatments within FS 

Preservation and Retention VQOs, and BLM Class I and II VRM classes; the percentage of 

restoration treatments that would need to occur within those classes in the same decade; and 

professional judgment based upon past experiences with the VQO and VMS. 

� Negligible: Scenic quality would not change.  Restoration treatments within FS Preservation 

and Retention VQOs, and BLM Class I and II VRM classes would cover a small area so that 

scenic impacts are not expected. 

� Low Probability: There would be a low probability that scenic quality would be impacted.  

The scenic changes would cover a small area of the FS Preservation and Retention VQOs, 

and BLM Class I and II VRM classes and would not be noticed by most people.   

� Moderate Probability: There would be a moderate probability that scenic quality would be 

impacted.  The scenic changes would be moderate, cover a moderate area of the FS 

Preservation and Retention VQOs, and BLM Class I and II VRM classes, and be noticeable 

by most people. 

� High Probability: There would be a high probability that scenic quality would be impacted.  

The scenic changes would be dramatic, cover a large area of the FS Preservation and 

Retention VQOs, and BLM Class I and II VRM classes, and be very evident to anyone that 

views the area.   

4.9.3.1 Analysis Assumptions 

The following assumptions were used to determine short-term (less than 10 years) impacts to 

scenic resources based on comparing restored landscapes to existing landscapes. 

� There would be no visual effects resulting from mechanical treatments when viewed from 

background distances (distances greater than five miles).  This is because background items 

such as trees and sagebrush are barely discernible to the naked eye at those distances.  

� Effects from mechanical treatment would persist for up to 10 years, until the effects of the 

restoration treatments are not noticeable.   

� Prescribed fire effects would be evident viewed from foreground, and middleground 

distances. Effects would only occur during project implementation, which is assumed to 

include the flaming and smoldering phases of prescribed burns. 
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4.9.4 SCENIC RESOURCES EFFECTS COMMON TO ALL ALTERNATIVES 

As mentioned, the desired landscape condition for the sage steppe restoration area is not the 

characteristic landscape that currently exists. Therefore, one of the project’s objectives is to 

change the characteristic landscape to one that more closely resembles what existed more than 

100 years ago. In areas with high densities of juniper, this would increase visual variety across 

the landscape, resulting in neutral or positive long-term effect.  Management activities and 

changes to the character of the landscape may be evident in visually sensitive areas.  Vegetation 

left in pockets, stringers and feathered edges could reduce impacts to visual resources.  However, 

as discussed below, much of the Analysis Area has visual quality objectives/visual resource 

management classes that allow for some modification of the characteristic landscape.  There 

would be no mechanical restoration in Wilderness Study Areas (WSAs) on BLM lands.  These 

areas are classified as VRM Class 1.   

4.9.5 ALTERNATIVE A (CURRENT MANAGEMENT) 

4.9.5.1 Direct and Indirect Effects 

The restoration treatments would likely be widely distributed across the landscape, minimizing 

impacts to scenic resources.  Alternative A would result in some short-term scenic impacts but 

would have negligible impacts to scenic resources.  This conclusion is based on the relatively 

small amount of restoration treatments within FS Preservation and Retention VQOs, and BLM 

Class I and II VRM classes and consequent scenic impacts across the large Analysis Area.   

As recreation use increases throughout the Analysis Area, it is likely there would be an in 

increase in the number of areas considered visually sensitive.  Areas likely to become more 

visually sensitive areas include designated National Scenic Byways which include portions of 

Highway 395, Highway 139, and Highway 299, as well as travel routes adjacent to BLM WSAs.  

Existing visually sensitive areas include recreation areas such as Eagle Lake and the South 

Warner Wilderness.  Areas that already are considered visually sensitive would experience 

increased visitation as a result of population growth within the Analysis Area.  As visual 

sensitivity increases throughout the Analysis Area, there may be a need to update VQOs or VRM 

classes. Treatment activities would then need to be reviewed, and potentially changed, to be 

consistent with the new VQO or VRM classes. 

4.9.5.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management, 

and other restoration activities throughout the Analysis Area.  

New permanent roads are unlikely to be constructed by the FS or BLM, because there are no 

current projects under planning or implementation that would require construction of new 

permanent roads. Some new roads could be built on private lands to support restoration projects.  
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New roads on private lands would fit into the public’s expectations for the character of those 

lands and therefore would no have a cumulative effect on visual quality. 

Forest management will continue inside of the Analysis Area. Within the Focus Area, most 

forest management activities would likely be management of Eastside pine. Those activities 

would fit into the scenic character of the Focus Area as long as they comply with existing 

standards and guidelines. Therefore, forest management activities would not have a cumulative 

effect on scenic quality within the Focus Area. 

The cumulative effects of Alternative A include an additional 486,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 730,000 acres.  The effects of Alternative A 

(Current Management) combined with the effects of restoration treatments on other lands would 

result in some short-term scenic impacts but would have negligible impacts.  The restoration 

treatments would have a neutral or positive long-term scenic impact. 

4.9.6 ALTERNATIVE B (PROPOSED ACTION) 

4.9.6.1 Direct Effects 

Direct effects of Alternative B (Proposed Action) would include short-term impacts on views of 

the landscape during project implementation.  For mechanical and hand treatments the degree of 

contrast between treated areas and the characteristic landscape would be most evident in areas 

viewed in the foreground (� mile or less), and areas where there are dense juniper stands.  This 

effect would be more noticeable in areas with at least moderate slopes (greater than 20 percent).   

The combined area with restoration treatments within FS Preservation and Retention VQOs 

would total 10 percent of those areas (Table 72).  The combined area with restoration treatments 

within BLM Class I and II VRM classes would total 42 percent of those areas (Table 73).  The 

restoration would occur over 40 years; therefore nearly three percent per decade within FS 

Preservation and Retention VQOs and more than 10 percent per decade within BLM Class I and 

II VRM classes would be treated (Table 74).  The result of the rate of treatment, treatment type, 

and percentage of area per decade within the visually sensitive areas would combine to have a 

high probability that scenic quality would be impacted.   

Other direct effects include views of prescribed burning activities, in particular smoke 

emissions. Emissions may appear as a point source (single plume) or as a dispersed cloud.  

Effects of burning would persist for the duration of the burn, including flaming and smoldering 

portions. Within visually sensitive areas, most burning activities would occur on BLM/Alturas 

Field Office lands and Modoc National Forest lands.  Depending on smoke dispersion, this could 

result in concentrated effects of smoke emissions in one portion of the Analysis Area, while other 

areas would experience highly dispersed impacts. 
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4.9.6.2 Indirect Effects 

Indirect effects would include changes in views of scenic resources that persist for relatively long 

periods of time. During implementation of restoration treatments some visitors would experience 

scenic impacts when views are from short distances (� mile or less) in visually sensitive areas. 

Views from scenic byways or viewpoints could be improved. Some areas along Highways 139, 

299, and 395 could benefit from treatments depending on the size of the treatment, the distance of 

the view of the treatment, and whether scenic quality (increased visual variety) would be 

improved by the treatment.  However, due to the recovery time (up to 10 years) and the number 

of acres subject to mechanical treatment, this activity would result in substantial impacts to scenic 

resources in the short-term.   

4.9.6.3 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management, 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

fit into the public’s expectations for the character of those lands and therefore would no have a 

cumulative effect on visual quality. 

Forest management will continue inside of the Analysis Area. Within the Focus Area, most 

forest management activities would likely be management of Eastside pine. Those activities 

would fit into the scenic character of the Focus Area as long as they comply with existing 

standards and guidelines. Therefore, forest management activities would not have a cumulative 

effect on scenic quality within the Focus Area. 

The cumulative effects of Alternative B include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  If treatments on private and other 

federal lands are implemented during the short-term impact period, there would be cumulative 

scenic impacts.  Alternative B would have a high probability that scenic quality would have short-

term cumulative effects on scenic resources. 

4.9.7 ALTERNATIVE C 

4.9.7.1 Direct Effects 

Direct effects would be similar to Alternative B (Proposed Action), but the area of those effects 

would be lower in the first two decades of treatment.  Direct effects of Alternative C would 

include short-term impacts on views of the landscape during project implementation.  For 

mechanical and hand treatments the degree of contrast between treated areas and the 

characteristic landscape would be most evident in areas viewed in the foreground (� mile or 
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less), and areas where there are dense juniper stands.  This effect would be more noticeable in 

areas with at least moderate slopes (greater than 20 percent).   

The combined area with restoration treatments within FS Preservation and Retention VQOs 

would total 10 percent of those areas (Table 72).  The combined area with restoration treatments 

within BLM Class I and II VRM classes would total 42 percent of those areas (Table 73).  The 

restoration would occur over 50 years, therefore about two percent per decade within FS 

Preservation and Retention VQOs and about eight percent per decade within BLM Class I and II 

VRM classes would be treated (Table 74).  The result of the rate of treatment, treatment type, and 

percentage of area per decade within the visually sensitive areas would combine to have a 

moderate probability that scenic quality would be impacted.   

Other direct effects include views of prescribed burning activities, in particular smoke 

emissions. Emissions may appear as a point source (single plume) or as a dispersed cloud.  

Effects of burning would persist for the duration of the burn, including flaming and smoldering 

portions. Within visually sensitive areas, most burning activities would occur on BLM/Alturas 

Field Office lands and Modoc National Forest lands.  Depending on smoke dispersion, this could 

result in concentrated effects of smoke emissions in one portion of the Analysis Area, while other 

areas would experience highly dispersed impacts. 

4.9.7.2 Indirect Effects 

Indirect effects would be of the same type as for Alternative B (the Proposed Action), but the area 

of those effects would be lower early in the project as a result of the lower treatment rate in the 

first two decades.  However, due to the time required for restoration to a sage steppe ecosystem 

on sites experiencing mechanical treatment and the relatively large number of acres being treated, 

there would still be substantial impacts to scenic resources in the short-term.   

4.9.7.3 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management, 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

fit into the public’s expectations for the character of those lands and therefore would no have a 

cumulative effect on visual quality. 

Forest management will continue inside of the Analysis Area. Within the Focus Area, most 

forest management activities would likely be management of Eastside pine. Those activities 

would fit into the scenic character of the Focus Area as long as they comply with existing 

standards and guidelines. Therefore, forest management activities would not have a cumulative 

effect on scenic quality within the Focus Area. 

The cumulative effects of Alternative C include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 
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resulting in a total restored area of more than 1,830,900 acres.  If treatments on private and other 

federal lands are implemented during the short-term impact period, there would be cumulative 

scenic impacts.  Alternative C would have a moderate probability that scenic quality would have 

short-term cumulative effects on scenic resources. 

4.9.8 ALTERNATIVE D 

4.9.8.1 Direct Effects 

Effects of Alternative D would be similar to Alternative B (Proposed Action), however 

mechanical treatments would cover twice the area in visually sensitive areas as Alternative B. 

Direct effects of Alternative D would include short-term impacts on views of the landscape 

during project implementation.  For mechanical and hand treatments the degree of contrast 

between treated areas and the characteristic landscape would be most evident in areas viewed in 

the foreground (� mile or less), and areas where there are dense juniper stands.  This effect would 

be more noticeable in areas with at least moderate slopes (greater than 20 percent).   

The combined area with restoration treatments within FS Preservation and Retention VQOs 

would total 10 percent of those areas (Table 72).  The combined area with restoration treatments 

within BLM Class I and II VRM classes would total 42 percent of those areas (Table 73).  The 

restoration would occur over 40 years; therefore nearly three percent per decade within FS 

Preservation and Retention VQOs and more than 10 percent per decade within BLM Class I and 

II VRM classes would be treated (Table 74).  The result of the rate of treatment, treatment type, 

and percentage of area per decade within the visually sensitive areas would combine to have a 

high probability that scenic quality would be impacted.   

Other direct effects include views of prescribed burning activities, in particular smoke 

emissions. Emissions may appear as a point source (single plume) or as a dispersed cloud.  

Effects of burning would persist for the duration of the burn, including flaming and smoldering 

portions. Within visually sensitive areas, most burning activities would occur on BLM/Alturas 

Field Office lands and Modoc National Forest lands.  Depending on smoke dispersion, this could 

result in concentrated effects of smoke emissions in one portion of the Analysis Area, while other 

areas would experience highly dispersed impacts. 

4.9.8.2 Indirect Effects 

Compared to Alternatives B and C, the landscape would have a different appearance over a 

greater number of acres at any point in time due to higher percentage of mechanical treatments.  

This would result in more dramatic short-term effects on scenic resources.   

4.9.8.3 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management, 

and other restoration activities throughout the Analysis Area.  
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No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

fit into the public’s expectations for the character of those lands and therefore would no have a 

cumulative effect on visual quality. 

Forest management will continue inside of the Analysis Area. Within the Focus Area, most 

forest management activities would likely be management of Eastside pine. Those activities 

would fit into the scenic character of the Focus Area as long as they comply with existing 

standards and guidelines. Therefore, forest management activities would not have a cumulative 

effect on scenic quality within the Focus Area. 

The cumulative effects of Alternative D include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  If treatments on private and other 

federal lands are done at the same times and in adjacent areas to Focus Area lands, there would be 

substantial short-term cumulative impacts.  The cumulative effects of Alternative D would be 

similar to Alternative B with the main difference being a larger proportion of mechanical 

treatment compared to fire use.  Alternative D would have a high probability that scenic quality 

would have short-term cumulative effects on scenic resources. 

4.9.9 ALTERNATIVE E 

4.9.9.1 Direct Effects 

Effects of Alternative E would be similar to Alternatives B (Proposed Action) and D, however 

mechanical treatments would cover twice the area in visually sensitive areas as Alternative B and 

the rate of restoration would be more than both Alternative B and D.  Direct effects of Alternative 

E would include short-term impacts on views of the landscape during project implementation.  

For mechanical and hand treatments the degree of contrast between treated areas and the 

characteristic landscape would be most evident in areas viewed in the foreground (� mile or 

less), and areas where there are dense juniper stands.  This effect would be more noticeable in 

areas with at least moderate slopes (greater than 20 percent).   

The combined area with restoration treatments within FS Preservation and Retention VQOs 

would total 10 percent of those areas (Table 72).  The combined area with restoration treatments 

within BLM Class I and II VRM classes would total 42 percent of those areas (Table 73).  The 

restoration would occur over 33 years, therefore more than three percent per decade within FS 

Preservation and Retention VQOs and more than 12 percent per decade within BLM Class I and 

II VRM classes would be treated (Table 74).  The result of the rate of treatment, treatment type, 

and percentage of area per decade within the visually sensitive areas would combine to have a 

high probability that scenic quality would be impacted.  Effects of Alternative E in terms of 

immediate appearance of the treated areas would have the greatest effect of all alternatives. 
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Other direct effects include views of prescribed burning activities, in particular smoke 

emissions. Emissions may appear as a point source (single plume) or as a dispersed cloud.  

Effects of burning would persist for the duration of the burn, including flaming and smoldering 

portions. Within visually sensitive areas, most burning activities would occur on BLM/Alturas 

Field Office lands and Modoc National Forest lands.  Depending on smoke dispersion, this could 

result in concentrated effects of smoke emissions in one portion of the Analysis Area, while other 

areas would experience highly dispersed impacts. 

4.9.9.2 Indirect Effects 

The indirect effects of Alternative E would be similar to Alternative D but would proceed at a 

faster rate and therefore this alternative would have greater effects short-term.  However, the 

effects would be present over the landscape for the shortest duration (33 years) of any of the 

alternatives. 

4.9.9.3 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management, 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

fit into the public’s expectations for the character of those lands and therefore would no have a 

cumulative effect on visual quality. 

Forest management will continue inside of the Analysis Area. Within the Focus Area, most 

forest management activities would likely be management of Eastside pine. Those activities 

would fit into the scenic character of the Focus Area as long as they comply with existing 

standards and guidelines. Therefore, forest management activities would not have a cumulative 

effect on scenic quality within the Focus Area. 

The cumulative effects of Alternative E include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  If treatments on private and other 

federal lands are done at the same times and in adjacent areas to Analysis Area lands, there would 

be substantial short-term cumulative impacts.  The cumulative effects of Alternative E would be 

similar to Alternatives B and D however mechanical treatments would cover twice the area in 

visually sensitive areas as Alternative B and the rate of restoration would be more than both 

Alternative B and D.  Alternative E would have a high probability that scenic quality would have 

short-term cumulative effects on scenic resources. 
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4.9.10 ALTERNATIVE J (PREFERRED ALTERNATIVE) 

4.9.10.1 Direct Effects 

Effects of Alternative J (Preferred Alternative) would be similar to Alternative B (Proposed 

Action), however mechanical treatments would cover twice the area in visually sensitive areas as 

Alternative B.  Direct effects of Alternative J (Preferred Alternative) would include short-term 

impacts on views of the landscape during project implementation.  For mechanical and hand 

treatments the degree of contrast between treated areas and the characteristic landscape would be 

most evident in areas viewed in the foreground (� mile or less), and areas where there are dense 

juniper stands. This effect would be more noticeable in areas with at least moderate slopes 

(greater than 20 percent). 

The combined area with restoration treatments within FS Preservation and Retention VQOs 

would total 10 percent of those areas (Table 72).  The combined area with restoration treatments 

within BLM Class I and II VRM classes would total 42 percent of those areas (Table 73).  The 

restoration would occur over 47 years, therefore about two percent per decade within FS 

Preservation and Retention VQOs and nine percent per decade within BLM Class I and II VRM 

classes would be treated (Table 74).  The result of the rate of treatment, treatment type, and 

percentage of area per decade within the visually sensitive areas would combine to have a 

moderate probability that scenic quality would be impacted.   

Other direct effects include views of prescribed burning activities, in particular smoke 

emissions. Emissions may appear as a point source (single plume) or as a dispersed cloud.  

Effects of burning would persist for the duration of the burn, including flaming and smoldering 

portions. Within visually sensitive areas, most burning activities would occur on BLM/Alturas 

Field Office lands and Modoc National Forest lands.  Depending on smoke dispersion, this could 

result in concentrated effects of smoke emissions in one portion of the Analysis Area, while other 

areas would experience highly dispersed impacts. 

4.9.10.2 Indirect Effects 

Compared to Alternatives B and C, the landscape would have a different appearance over a 

greater number of acres at any point in time due to higher percentage of mechanical treatments.  

This would result in more dramatic short-term effects on scenic resources.   

4.9.10.3 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management, 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

fit into the public’s expectations for the character of those lands and therefore would no have a 

cumulative effect on visual quality. 
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Forest management will continue inside of the Analysis Area. Within the Focus Area, most 

forest management activities would likely be management of Eastside pine. Those activities 

would fit into the scenic character of the Focus Area as long as they comply with existing 

standards and guidelines. Therefore, forest management activities would not have a cumulative 

effect on scenic quality within the Focus Area. 

The cumulative effects of Alternative J (Preferred Alternative) include an additional 569,000 

acres of the Focus Area that are expected to be restored on other federal (Table 35) and private 

lands (Table 36), resulting in a total restored area of more than 1,821,900 acres.  If treatments on 

private and other federal lands are done at the same times and in adjacent areas to Focus Area 

lands, there would be substantial short-term cumulative impacts.  The cumulative effects of 

Alternative J (Preferred Alternative) would be similar to Alternative D with the main difference 

being a longer time period for implementation of the restoration activities.  Alternative J 

(Preferred Alternative) would have a high probability that scenic quality would have short-term 

cumulative effects on scenic resources. 

Table 72.  Treatment Area and Percentage of Area  
for VQO Categories Preservation and Retention. 

Restoration Treatment 

Preservation 
Treatment 

Area (acres) 

Percentage of 
Preservation 

with Treatments 

Retention 
Treatment 

Area (acres) 

Percentage of 
Retention with 

Treatments 
Combined 

Percentage 

Alternatives B & C 
Mechanical 

165 0.2% 2,851 1.9% 2.1% 

Alternatives B & C 
Fire 

499 0.6% 11,432 7.5% 8.1% 

Alternatives D, E & J 
Mechanical 

165 0.2% 6,692 4.4% 4.6% 

Alternatives D, E & J 
Fire 

499 0.6% 7,490 4.9% 5.5% 
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Table 73.  Treatment Area and Percentage of Area  
for VRM Classes I and II.  

Restoration Treatment 

Class I 
Treatment 

Area (acres) 

Percentage of 
Class I with 
Treatments 

Class II 
Treatment 

Area (acres) 

Percentage of 
Class II with 
Treatments 

Combined 
Percentage 

Alternatives B & C 
Mechanical1 0 0.0% 51,325 5.2% 5.2% 

Alternatives B & C 
Fire 

91,555 14.8% 218,784 22.3% 37.1% 

Alternatives D, E & J 
Mechanical1 0 0.0% 120,818 12.3% 12.3% 

Alternatives D, E & J 
Fire 

90,605 14.6% 150,241 15.3% 29.9% 

1All Class I areas are within WSAs and would not be treated with mechanical methods. 

Table 74. VQO Preservation and Retention, and VRM Classes I and II Treatment Area per 
Decade1 

Alternative 

VQO Preservation and 
Retention 

(% of area per decade) 
VRM Class I and II 

(% of area per decade) 

VQO and VRM 
Combined Percentage 
(% of area per decade) 

Alternative B 2.6% 10.6% 13.2% 

Alternative C 2.0% 8.5% 10.5% 

Alternative D 2.5% 10.6% 13.1% 

Alternative E 3.1% 12.8% 15.9% 

Alternative J 2.2% 9.0% 11.2% 

1Treatment area includes both mechanical and fire use. 

4.9.11	 	 SCENIC RESOURCES COMPLIANCE WITH EXISTING PLANS AND 

OTHER REGULATORY DIRECTION 

Alternative A, Current Management, would be consistent with the Modoc National Forest LRMP 

and the Alturas, Eagle Lake and Surprise RMPs.  The small number of acres restored in 

Alternative A would allow treatments within visually sensitive areas to be avoided entirely.   

Alternatives B, D and E would have a high likelihood of being inconsistent with the Alturas, 

Eagle Lake and Surprise RMPs due to the large treatments areas in VRM Class I and II and the 

timing of those treatments (Table 73).  Alternatives C and J would have a moderate likelihood of 

being inconsistent with the Alturas, Eagle Lake and Surprise RMPs due to the amount of 
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treatment areas in VRM Class I and II and the timing of those treatments (Table 73).  Site-

specific design, careful restoration treatment locations and/or avoidance of visually sensitive 

areas would be required to reduce the likelihood on being inconsistent with the Alturas, Eagle 

Lake and Surprise RMPs.  

Alternatives B, C, D, E and J would have a low likelihood of being inconsistent with the 

Modoc National Forest LRMP due to the small treatments areas in VQO categories of 

Preservation and Retention (Table 72).  With the use of site-specific design, restoration treatment 

locations and/or avoidance of visually sensitive areas, restoration treatments on the Modoc 

National Forest will likely be consistent with the Modoc National Forest LRMP. 

4.10 Recreation 

4.10.1 MANAGEMENT DIRECTION FOR RECREATION 

The Modoc National Forest LRMP (USDA Forest Service 1991a) and the BLM Northeastern 
 


California Field Offices RMPs (USDI Bureau of Land Management 2007a, 2007b and 2007c) 
 


provide management direction for recreation through management directives, standards, and 
 


guidelines. 
 


Goals for recreation from the Modoc National Forest LRMP that apply to this Restoration 
 


Strategy include: 
 


� Operate and manage Medicine Lake and Blue Lake campgrounds as featured 
 


campgrounds. Operate other developed sites at standard levels. 
 


� Manage for a full spectrum of trail opportunities and ensure proper signing of National 

Recreational Trails. 

� Provide a broad spectrum of recreational opportunities that offer an experience level 

commensurate with the Recreational Opportunity Spectrum (ROS) zone in which the 

activity takes place. 

Goals for recreation from the BLM Northeastern California Field Offices RMPs that apply to this 

Restoration Strategy include: 

� The BLM Northeastern California Field Offices would provide and enhance a variety of 

developed and undeveloped public recreational opportunities.  Increasing demand for 

quality, resource-dependent recreational activities would be fulfilled while protecting 

ecosystems, natural and cultural resources, and scenic values.   
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4.10.2 METHODOLOGY FOR ANALYSIS 

For both FS and BLM managed lands in the Analysis Area, analysis of potential impacts to 

recreation are assessed by estimating any long-term (greater than one recreation season) changes 

in recreation use levels, changes in recreation areas or facilities, and any changes to ROS 

designations. Existing use information for the Modoc National Forest was taken from the 2001 

National Visitor Use Monitoring (NVUM) report, described in more detail below.  Existing use 

information for the Eagle Lake Field Office was taken from the BLM’s Northeastern California 

Draft Resource Management Plan (2006).  Information on the ROS designations was taken from 

the Modoc National Forest Land and Resource Management Plan (1991), and the BLM’s 

Northeastern California Draft Resource Management Plans (2006).   

Information on Modoc National Forest visitor use levels and activity participation 

periodically are collected as part of the NVUM project.  The effort involves implementing a 

detailed visitor sampling regime, administering visitor questionnaires to forest visitors, and 

counting cars with electronic traffic counters.  FS Strategic and Annual Performance Plans 

require measuring trends in user satisfaction and use levels to be able to improve public service, 

and the NVUM program was developed for this purpose.  NVUM methods and data analysis are 

explained in detail in USDA Forest Service 2001c. 

Effects of sage steppe restoration treatments to recreation resources would be substantial if 

there would be any of the following: 

� Change of any ROS setting for more than one year 

� Loss of recreation access to developed or dispersed sites for more than one year 

� Loss of roadless character in Inventoried Roadless Areas (IRAs) 

4.10.2.1 Analysis Assumptions 

The following assumptions are used in the recreation analysis. 

� Hand treatments would either have no effect or a negligible effect on recreation resources due 

to the low number of acres that would be treated annually. 

� Mechanical treatments produce greater amounts of noise, traffic, and dust per acre treated 

than prescribed burning. Mechanical treatments would therefore have greater impacts to 

recreation resources than prescribed burning. 

� 20 years population growth, recreation demand from surrounding areas and other social 

forces would increase the use of some recreation resources and change the use of others.   

� To the extent possible, roads that provide access to developed recreation sites for safety 

concerns would be used minimally.  If necessary to use them for treatment activities, these 

roads would be avoided during weekends. 
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� Restoration areas used by mule deer hunters would not be treated from 30 days before and 

during the hunting season. 

4.10.3 RECREATION EFFECTS COMMON TO ALL ALTERNATIVES 

There would be no mechanical restoration activities in Inventoried Roadless Areas (IRAs) or 

Wilderness Study Areas (WSAs).  Some prescribed fire and hand restoration treatments would 

occur in IRAs.  Generally, there would be no hand treatments within WSAs.  No new roads 

would be constructed in IRAs or WSAs.  Therefore, there would not be any impacts to the 

roadless character of any IRA’s.  These areas would continue to be managed for the 

characteristics that resulted in their roadless designations.   

There would be no new permanent roads constructed in all alternatives except for Alternative 

A. The miles of new permanent roads that could be constructed under Alternative A is not known 

but is assumed to be few because of the small number of acres treated and no current plans for 

new permanent roads.  Adverse impacts from increased OHV use of new roads would not occur 

in any alternatives except Alternative A.  Alternative A would cause some increases in OHV use 

in direct proportion to the miles of new road, however the management of those roads would 

minimize any negative effects.   

Direct effects from all alternatives would include increased noise, dust, and traffic along 

roads used to access units during mechanical treatment or prescribed burning.  Since the majority 

of the acres treated would involve prescribed burning, the effects of increased noise, dust and 

traffic along roads would be short-term. However, these effects would only temporarily alter 

recreation settings. Effects would be most noticeable in areas where the ROS setting is SPM; 

these settings would be temporarily shifted to a RN type of setting, during the duration of 

treatment activities.  Due to the short-term nature of these effects, substantial impacts would not 

occur. 

Direct effects would also include the sights and possibly smells of smoke associated with 

prescribed burning that would also be temporary.  Finally, if treatments occur in areas where 

there are dispersed undesignated recreation sites, such as those associated with deer hunting, there 

may be temporary loss of recreation use. Examples of such areas might include: areas popular for 

deer hunting around Stone Coal Mountain, Knox Mountain, Boyd Hill, and Hunter’s Ridge.  If 

treatments of these dispersed use areas are timed to avoid the big game hunting seasons, there 

would not be substantial impacts. 

Indirect effects for all alternatives would include changes in views from scenic byways or 

viewpoints where recreation use is concentrated and improved hunting opportunities for big game 

due to improved habitat.  Effects to views from scenic byways or viewpoints would be both 

adverse and beneficial (Section 4.9 Scenic Resources). 

As recreation use increases throughout the Analysis Area, it is likely there would be a shift in 

ROS designations with some Semi-Primitive Motorized (SPM) settings shifting to a Roaded 
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Natural (RN) setting designations.  This expected shift is based on an anticipated change in the 

number of encounters with other recreationists and the recreation visitor days (RVDs) per acre 

(the result of population growth and increased visitation to the Analysis Area), improvements in 

recreation facilities, and greater evidence of management presence at recreation sites.   

4.10.4 ALTERNATIVE A (CURRENT MANAGEMENT) 

4.10.4.1 Direct and Indirect Effects 

Alternative A would cause a minimal or no loss of access to recreation areas.  Because of the 

large extent of the Focus Area, there would be many opportunities to direct restoration activities 

to areas that are not disturbed by restoration treatments, any potential road closures or recreation 

site closures that would be required. Therefore, Alternative A would not have substantial effects 

on recreation. 

4.10.4.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management 

and other restoration activities throughout the Analysis Area.  

New permanent roads are unlikely to be constructed by the FS or BLM, because there are no 

current projects under planning or implementation that would require construction of new 

permanent roads. Some new roads could be built on private lands to support restoration projects.  

New roads on private lands would likely not be open to the public and therefore would not 

increase access. 

Forest management will continue inside of the Analysis Area. Forest management inside the 

Focus Area would likely include management of Eastside pine. The FS is the agency that would 

propose and implement forest management projects within the Analysis Area.  If forest 

management projects would have the potential to change recreation use within the Focus Area, 

the FS would be responsible for planning that would reduce any potential impacts to acceptable 

levels. 

The cumulative effects of Alternative A include an additional 486,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 730,000 acres.  If treatments on other federal lands 

follow the same approach as currently used on FS and BLM restoration treatments there would 

not be substantial impacts; ROS settings would not be permanently altered, nor would access to 

developed or dispersed recreation sites be permanently altered, and there would be no substantial 

impacts. 

Page 359 



 

 

  

  

 

  

  

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

4.10.5 ALTERNATIVE B (PROPOSED ACTION) 

4.10.5.1 Direct and Indirect Effects 

Alternative B would cause a minimal or no loss of access to recreation areas.  Because of the 

large extent of the Focus Area, there would be opportunities to direct restoration activities to 

areas that are not disturbed by restoration treatments, any potential road closures or recreation site 

closures that would be required.  Therefore, Alternative B would not have substantial effects on 

recreation. 

4.10.5.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

likely not be open to the public and therefore would not increase access.   

Forest management will continue inside of the Analysis Area. Forest management inside the 

Focus Area would likely include management of Eastside pine. The FS is the agency that would 

propose and implement forest management projects within the Analysis Area.  If forest 

management projects would have the potential to change recreation use within the Focus Area, 

the FS would be responsible for planning that would reduce any potential impacts to acceptable 

levels. 

The cumulative effects of Alternative B include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  Restoration treatments on other 

federal and private lands would increase the extent of the short-term effects of the restoration 

treatments.  The increased short-term effects include: noise, traffic and dust causing potential 

changes in ROS settings; access restrictions to recreation areas; and altered views.  These effects 

would be short-term and would have some positive long-term effects and therefore would not 

have substantial cumulative effects on recreation in the Analysis Area.  Cumulative effects of 

Alternative B would be similar to Alternatives C, D and E.  There would not be substantial 

impacts to recreation resources. 

4.10.6 ALTERNATIVE C 

4.10.6.1 Direct and Indirect Effects 

Alternative C would cause a minimal or no loss of access to recreation areas.  Direct and indirect 

effects would be the same type as Alternative B (the Proposed Action), but the areas subject to 

those effects (number of recreation areas that would be affected at a given point in time) would be 

lower as a result of a lower treatment rate.  As a result, at any given time there may be a less 
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substantial shift from SPM settings to RN settings, and access restricted to a fewer numbers of 

recreation areas. However, impacts to recreation resources would not be substantial because the 

adverse effects would be short-term and positive effects would be long-term.  Because of the 

large extent of the Focus Area, there would be opportunities to direct restoration activities to 

areas that are not disturbed by restoration treatments, any potential road closures or recreation site 

closures that would be required.  Therefore, Alternative C would not have substantial effects on 

recreation. 

4.10.6.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

likely not be open to the public and therefore would not increase access.   

Forest management will continue inside of the Analysis Area. Forest management inside the 

Focus Area would likely include management of Eastside pine. The FS is the agency that would 

propose and implement forest management projects within the Analysis Area.  If forest 

management projects would have the potential to change recreation use within the Focus Area, 

the FS would be responsible for planning that would reduce any potential impacts to acceptable 

levels. 

The cumulative effects of Alternative C include an additional 576,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,830,900 acres.  Restoration treatments on other 

federal and private lands would increase the extent of the short-term effects of the restoration 

treatments.  The increased short-term effects include: noise, traffic and dust causing potential 

changes in ROS settings; access restrictions to recreation areas; and altered views.  These effects 

would be short-term and would have some positive long-term effects and therefore would not 

have substantial cumulative effects on recreation in the Analysis Area.  Cumulative effects of 

Alternative C would be similar to Alternatives B, D, E and J.  There would not be substantial 

impacts to recreation resources.   

4.10.7 ALTERNATIVE D 

4.10.7.1 Direct and Indirect Effects 

Alternative D would cause a minimal or no loss of access to recreation areas.  Effects to 

recreation resources would be similar to Alternative B (the Proposed Action).  The reduction in 

prescribed burning treatments would reduce the amount of smoke and associated impacts 

experienced by visitors to the Analysis Area.  The magnitude of the effects associated with 

mechanical treatments would increase.  Increased use of mechanical treatments may result in 
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greater reductions in the SPM type settings, and may result in greater (but temporary) loss of 

access to certain recreation sites. Visitors would experience more traffic on Forest/BLM roads 

compared to Alternatives B and C.  However, impacts to recreation resources would not be 

substantial because the adverse effects would be short-term and positive effects would be long-

term.  Because of the large extent of the Focus Area, there would be opportunities to direct 

restoration activities to areas that are not disturbed by restoration treatments, any potential road 

closures or recreation site closures that would be required.  Therefore, Alternative D would not 

have substantial effects on recreation. 

4.10.7.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

likely not be open to the public and therefore would not increase access.   

Forest management will continue inside of the Analysis Area. Forest management inside the 

Focus Area would likely include management of Eastside pine. The FS is the agency that would 

propose and implement forest management projects within the Analysis Area.  If forest 

management projects would have the potential to change recreation use within the Focus Area, 

the FS would be responsible for planning that would reduce any potential impacts to acceptable 

levels. 

The cumulative effects of Alternative D include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  Restoration treatments on other 

federal and private lands would increase the extent of the short-term effects of the restoration 

treatments.  The increased short-term effects include: noise, traffic and dust causing potential 

changes in ROS settings; access restrictions to recreation areas; and altered views.  These effects 

would be short-term and would have some positive long-term effects and therefore would not 

have substantial cumulative effects on recreation in the Analysis Area.  Cumulative effects of 

Alternative D would be similar to Alternatives B, C, E and J.  There would not be substantial 

impacts to recreation resources.   

4.10.8 ALTERNATIVE E 

4.10.8.1 Direct and Indirect Effects 

Alternative E would cause a minimal or no loss of access to recreation areas.  The magnitude of 

the effects on ROS designations, and access to recreation sites would be the greater for 

Alternative E than for Alternative D, due to the greater restoration rate for mechanical treatments.  

The effects would be the greatest among all the alternatives, as a result of the shorter time period 
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for treatment. Under this alternative there is a greater likelihood of recreation impacts for longer 

periods of time as compared to the other alternatives.  However, impacts to recreation resources 

would not be substantial because the adverse effects would be short-term and positive effects 

would be long-term.  Because of the large extent of the Focus Area, there would be opportunities 

to direct restoration activities to areas that are not disturbed by restoration treatments, any 

potential road closures or recreation site closures that would be required.  Therefore, Alternative 

E would not have substantial effects on recreation. 

4.10.8.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

likely not be open to the public and therefore would not increase access.   

Forest management will continue inside of the Analysis Area. Forest management inside the 

Focus Area would likely include management of Eastside pine. The FS is the agency that would 

propose and implement forest management projects within the Analysis Area.  If forest 

management projects would have the potential to change recreation use within the Focus Area, 

the FS would be responsible for planning that would reduce any potential impacts to acceptable 

levels. 

The cumulative effects of Alternative E include an additional 569,000 acres of the Focus 

Area that are expected to be restored on other federal (Table 35) and private lands (Table 36), 

resulting in a total restored area of more than 1,821,900 acres.  Restoration treatments on other 

federal and private lands would increase the extent of the short-term effects of the restoration 

treatments.  The increased short-term effects include: noise, traffic and dust causing potential 

changes in ROS settings; access restrictions to recreation areas; and altered views.  These effects 

would be short-term and would have some positive long-term effects and therefore would not 

have substantial cumulative effects on recreation in the Analysis Area.  Cumulative effects of 

Alternative E would be similar to Alternatives B, C, D and J.  There would not be substantial 

impacts to recreation resources.   

4.10.9 ALTERNATIVE J (PREFERRED ALTERNATIVE) 

4.10.9.1 Direct and Indirect Effects 

Alternative J (Preferred Alternative) would cause minimal or no loss of access to recreation areas.  

Effects to recreation resources would be similar to Alternative B (the Proposed Action).  The 

reduction in prescribed burning treatments would reduce the amount of smoke and associated 

impacts experienced by visitors to the Analysis Area.  The magnitude of the effects associated 

with mechanical treatments would increase.  Increased use of mechanical treatments may result in 

Page 363 



 

 

 

 

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

greater reductions in the SPM type settings, and may result in greater (but temporary) loss of 

access to certain recreation sites. Visitors would experience more traffic on Forest/BLM roads 

compared to Alternatives B and C.  However, impacts to recreation resources would not be 

substantial because the adverse effects would be short-term and positive effects would be long-

term.  Because of the large extent of the Focus Area, there would be opportunities to direct 

restoration activities to areas that are not disturbed by restoration treatments, any potential road 

closures or recreation site closures that would be required.  Therefore, Alternative J (Preferred 

Alternative) would not have substantial effects on recreation. 

4.10.9.2 Cumulative Effects 

The past, present and future foreseeable effects include impacts from roads, forest management 

and other restoration activities throughout the Analysis Area.  

No new permanent roads are currently planned for sage steppe restoration and no new 

permanent roads are expected to be built by the FS and BLM for other projects.  Some new roads 

could be built on private lands to support restoration projects.  New roads on private lands would 

likely not be open to the public and therefore would not increase access.   

Forest management will continue inside of the Analysis Area. Forest management inside the 

Focus Area would likely include management of Eastside pine. The FS is the agency that would 

propose and implement forest management projects within the Analysis Area.  If forest 

management projects would have the potential to change recreation use within the Focus Area, 

the FS would be responsible for planning that would reduce any potential impacts to acceptable 

levels. 

The cumulative effects of Alternative J (Preferred Alternative) include an additional 569,000 

acres of the Focus Area that are expected to be restored on other federal (Table 35) and private 

lands (Table 36), resulting in a total restored area of more than 1,821,900 acres.  Restoration 

treatments on other federal and private lands would increase the extent of the short-term effects of 

the restoration treatments.  The increased short-term effects include: noise, traffic and dust 

causing potential changes in ROS settings; access restrictions to recreation areas; and altered 

views.  These effects would be short-term and would have some positive long-term effects and 

therefore would not have substantial cumulative effects on recreation in the Analysis Area.  

Cumulative effects of Alternative J (Preferred Alternative) would be similar to Alternatives B, C, 

D and E. There would not be substantial impacts to recreation resources.  

4.11 Compliance with Existing Plans and Other 
Regulatory Direction ___________________________ 

All alternatives would follow applicable Federal and State laws and related regulations that 

govern the management of National Forest and BLM lands.  The alternatives would all be 

consistent with the Modoc National Forest LRMP and the Alturas, Eagle Lake and Surprise 
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RMPs. Resource specific details that can be determined for the Sage Steppe Ecosystem 

Restoration Strategy are described below. Consistency with the Modoc National Forest LRMP 

and the Alturas, Eagle Lake and Surprise RMPs will be achieved during site-specific 

implementation of sage steppe restoration projects. 

4.11.1 NOXIOUS WEEDS 

Sage steppe restoration treatments would increase the risk of noxious weed introduction and 

spread. However, site-specific design of restoration projects would prevent or minimize the 

negative effects. The long-term effects of reducing fire risk and intensity and reducing density of 

the juniper canopy cover would advance vegetation resources toward their desired conditions.  

All of the alternatives are consistent with the Modoc National Forest LRMP and the Alturas, 

Eagle Lake and Surprise RMPs, and state and other federal regulatory direction, with respect to 

noxious weeds. 

4.11.2 AIR QUALITY 

Smoke Management Plans and Prescribe Burn Plans for site-specific projects would implement 

state and federal regulatory direction. The determination for compliance with state and federal air 

quality attainment standards would be assessed at the time of site-specific project planning.  All 

of the alternatives are consistent with the Modoc National Forest LRMP and the Alturas, Eagle 

Lake and Surprise RMPs, and state and other federal regulatory direction, with respect to air 

quality. 

4.11.3 FIRE/FUELS 

All of the alternatives are consistent with the Modoc National Forest LRMP and the Alturas, 

Eagle Lake and Surprise RMPs, and state and other federal regulatory direction.  This includes 

but is not limited to the National Fire Plan, Forest Land and Resource Management Plans, 

Resource Management Area Plans, Manual Direction, Standards and Guides.  Smoke 

Management Plans and Prescribe Fire Plans for site-specific projects would include federal and 

state regulatory direction of the federal Clean Air Act of 1990, the California Air Resources 

Board, and the Nevada Bureau of Air Pollution Control. 

4.11.4 LIVESTOCK GRAZING 

The FS and BLM will manage livestock grazing to achieve restoration objectives (Section 4.4 

Livestock Grazing) using rest periods (Section 2.4.3 Livestock Grazing Management Practices) 

and compliance with existing standards and guidelines that would determine the timing, duration, 

and intensity of grazing. Sage steppe restoration efforts would result in long-term improvements 

of rangeland health since it would result in restoration of sage-steppe ecosystem vegetation.  
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Grazing Management Practices would be incorporated into all of the alternatives to prevent or 

minimize negative effects. All of the alternatives are consistent with the Modoc National Forest 

LRMP and the Alturas, Eagle Lake and Surprise RMPs, and state and other federal regulatory 

direction, with respect to livestock grazing.  

4.11.5 WATERSHED AND SOIL RESOURCES 

All of the alternatives are consistent with the Modoc National Forest LRMP and the Alturas, 

Eagle Lake and Surprise RMPs, and state and other federal regulatory direction.  The increases in 

long-term ground cover and the use of BMPs to minimize soil erosion are consistent with the 

goals of those plans. The amount of short-term disturbances and erosion would be minimal due 

to implementation of BMPs.  The positive trends in long-term ground cover and stream function 

are consistent with the direction of those plans, with respect to watershed and soil resources. 

4.11.6 WILDLIFE 

The National Forest Management Act (NFMA) and its implementing regulations require that land 

management plans provide for diversity of plant and animal communities in order to meet overall 

multiple-use objectives.  According to NFMA, diversity is based on the suitability and capability 

of the specific land area. Maintenance of plant and animal community diversity is based upon an 

ecosystem approach.  In an ecosystem approach, the management plans will provide a framework 

for maintaining and restoring ecosystem conditions necessary to conserve most species.  Where 

the FS determines that the ecosystem approach does not provide an adequate framework for 

maintaining and restoring conditions to support specific federally listed threatened or endangered 

species, species of concern, and species of interest, the plan will include additional provisions for 

these species. 

The Modoc National Forest LRMP goals would be met with this Restoration Strategy.  

Implementation of this Restoration Strategy further refines broad goals of the Modoc National 

Forest LRMP and serves to meet the requirements of the NFMA.  This Restoration Strategy also 

supports the goals of the BLM Northeastern California Field Offices RMPs.   

The Restoration Strategy supports the goals of the Endangered Species Act (ESA) and the 

California Endangered Species Act (CESA) through protection of species that are currently listed 

as threatened or endangered and to prevent other species from declining to the point where listing 

may be necessary. The project provides for vegetative management and increases in species 

populations where viability has been determined to be an issue.  It is designed to meet the purpose 

of Section 2(b) of ESA that states, “The purposes of this Act are to provide a means whereby the 

ecosystems upon which endangered species and threatened species depend may be conserved…” 
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4.11.7 CULTURAL RESOURCES 

All of the alternatives are consistent with the Modoc National Forest LRMP and the Alturas, 

Eagle Lake and Surprise RMPs, and state and other federal regulatory direction, with respect to 

cultural resources. The risks of adverse effects from restoration treatments would be minimized 

through monitoring of restoration activities and application of the measures described in Section 

4.8.3 Cultural Resources Effects Common to All Alternatives. 

4.11.8 SCENIC RESOURCES 

Alternative A, Current Management, would be consistent with the Modoc National Forest LRMP 

and the Alturas, Eagle Lake and Surprise RMPs.  The small number of acres restored in 

Alternative A would allow treatments within visually sensitive areas to be avoided entirely.   

Alternatives B, D, E and J would have a high likelihood of being inconsistent with the 

Alturas, Eagle Lake and Surprise RMPs due to the large treatments areas in VRM Class I and II 

(Table 71). Alternative C would have a moderate likelihood of being inconsistent with the 

Alturas, Eagle Lake and Surprise RMPs due to the moderate amount of treatment areas in VRM 

Class I and II (Table 71). Site-specific design, careful restoration treatment locations and/or 

avoidance of visually sensitive areas would be required to reduce the likelihood on being 

inconsistent with the Alturas, Eagle Lake and Surprise RMPs. 

Alternatives B, C, D, E and J would have a low likelihood of being inconsistent with the 

Modoc National Forest LRMP due to the small treatments areas in VQO categories of 

Preservation and Retention (Table 70).  With the use of site-specific design, restoration treatment 

locations and/or avoidance of visually sensitive areas, restoration treatments on the Modoc 

National Forest will likely be consistent with the Modoc National Forest LRMP. 

4.11.9 RECREATION 

All of the alternatives are consistent with the Modoc National Forest LRMP and the Alturas, 

Eagle Lake and Surprise RMPs, and state and other federal regulatory direction, with respect to 

recreation. 

4.12 Short-term Uses and Long-term Productivity ______ 
NEPA requires consideration of “the relationship between short-term uses of man’s environment 

and the maintenance and enhancement of long-term productivity” (40 CFR 1502.16).  As 

declared by the Congress, this includes using all practicable means and measures, including 

financial and technical assistance, in a manner calculated to foster and promote the general 

welfare, to create and maintain conditions under which man and nature can exist in productive 
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harmony, and fulfill the social, economic, and other requirements of present and future 

generations of Americans (NEPA Section 101). 

4.12.1 VEGETATION 

The short-term impacts to the sage steppe vegetation include removal of juniper trees and 

disturbance of sagebrush and other sage steppe vegetation during restoration treatments.  The 

long-term productivity of the sage steppe ecosystem would be more similar to the pre-1870s sage 

steppe ecosystem mosaic. 

4.12.2 AIR QUALITY 

The short-term impact on air quality caused by potential smoke generation from prescribed fire 

projects under all alternatives would be temporary and lasting less then five days.  Mechanical 

treatments causing temporary short-term impacts from dust and exhaust emissions would last less 

than an hour. There would be no long-term impacts upon air quality from any of the proposed 

alternatives. The long-term effects from fire use and mechanical treatments would reduce the 

magnitude of negative impacts from smoke generated from large wildfires. 

4.12.3 LIVESTOCK GRAZING 

Restoration treatments would result in long-term gains in forage productivity.  These gains will 

vary by alternative and will likely be affected by climate variations and other external factors.  

Short-term loss of available forage will occur in all alternatives, the amount depending on acreage 

treated per year. 

4.12.4 SOIL RESOURCES 

The soil resource would have some short-term effects due to soil disturbance and potential 

erosion associated with the restoration activities.  Erosion and effects from mechanical treatment 

and fire use activities that may be detrimental to the soil resource would be minimized through 

use of on-site project burn plan design and BMPs.  Soil protection measures would maintain 

critical soil parameters and nutrients, ensuring long-term productivity.  The long-term 

productivity of the soil resource would improve following restoration treatments due to reduced 

soil erosion. 

4.12.5 WATERSHED 

Short-term effects of the proposed restoration activities could include a small change in total 

sediment yields should heavy rain periods immediately follow completion of site-specific project 

activities. Where increased sediment yields result, they would decline with the vegetative 
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recovery of the site, likely five to 10 years. These effects are negligible and would not affect 

long-term productivity. 

4.12.6 SOCIOECONOMICS 

Short-term impacts to the livestock industry and the local livestock producers would occur.  The 

long-term productivity of the local livestock producers would be improved by restoration.  The 

long-term impacts to the livestock industry would last through the 30-50 year restoration 

treatment period. 

4.12.7 WILDLIFE 

Short-term habitat impacts from the restoration activities would occur for some sage steppe 

obligate species. Long-term productivity for sage steppe obligate species would improve 

following restoration. Juniper dependent species would have short-term and long-term impacts 

from the restoration. Since there would not be declines in existing suitable habitats for special 

status species and management indicator species, there would be no potential impacts to the 

maintenance and/or enhancement of long-term productivity for those wildlife resources.   

The short-term use and long-term productivity of fisheries, fish habitat, and riparian 

ecosystems would not be impacted by the mechanical treatment and fire use activities in the 

alternatives. 

4.12.8 SCENIC RESOURCES 

In the short-term (less than 10 years) changes to scenic resources would be evident, and would 

contrast with the characteristic landscape. The long-term productivity (more than 10 years) of 

scenic resources would not be affected. Long-term, the characteristic landscape would change, 

but the scenic quality of restored areas after recovery from restoration would approach the desired 

landscape. 

4.12.9 CULTURAL RESOURCES 

None of the short-term effects to cultural resources from restoration activities would result in a 

loss of long-term productivity of those resources. All effects to cultural resources would be short-

term and consistent with the Modoc National Forest LRMP and the Alturas, Eagle Lake and 

Surprise RMPs.   

4.12.10 RECREATION 

None of the short-term effects to recreation resources from restoration activities such as noise, 

dust and traffic would result in a loss of long-term productivity of those resources to support 
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future recreation use. All effects to recreation resources would be short-term and consistent with 

the Modoc National Forest LRMP and the Alturas, Eagle Lake and Surprise RMPs. 

4.13 Unavoidable Adverse Effects ___________________ 

4.13.1 VEGETATION 

Unavoidable adverse effects from the restoration treatments include short-term disturbance of 

sagebrush and associated vegetation due to mechanical and fire use treatments.   

4.13.2 AIR QUALITY 

Prescribed fire would have local unavoidable adverse effects on air quality but they would be 

temporary, lasting from one to five days. Mechanical treatments would cause a local, temporary 

unavoidable adverse impact lasting a few hours.  Control measures would be implemented as 

appropriate through state and federal air quality regulations. 

4.13.3 LIVESTOCK GRAZING 

The short-term loss of forage productivity will result in the unavoidable rest or deferment of 

livestock grazing. This will vary by alternative and by the acreage treated each year by treatment 

type. 

4.13.4 SOIL RESOURCES 

Unavoidable adverse effects from the restoration treatments include soil disturbance and 

associated erosion due to mechanical and fire use treatments.  These effects would be minimized 

through the use of BMPs. 

4.13.5 WATERSHED 

None of the proposed activities would result in an adverse impact on water quality. 

4.13.6 WILDLIFE 

There are no unavoidable adverse effects related to wildlife resources, fish habitat and riparian 

ecosystems for the alternatives considered in this EIS.   

4.13.7 SCENIC RESOURCES 

Restoration activities associated with the alternatives would result in unavoidable adverse short-

term effects to scenic resources in some portions of the Analysis Area. Long-term, the 
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characteristic landscape would change, but the scenic quality of restored areas after recovery from 

restoration would approach the desired landscape. 

4.13.8 CULTURAL RESOURCES 

There would be no unavoidable adverse effects to cultural resources.  Impacts to cultural 

resources would be avoided in order to comply with management direction and laws. 

4.13.9 RECREATION 

None of the restoration activities associated with the alternatives would result in unavoidable 

adverse effects to recreation resources. All impacts to recreation resources would be short-term. 

4.14 Irreversible or Irretrievable Commitments of 
Resources ___________________________________ 

Irreversible commitments of resources are those that cannot be regained, such as the extinction of 

a species or the removal of mined ore.  Irretrievable commitments are those that are lost for a 

period of time such as the temporary loss of timber productivity in forested areas that are kept 

clear for use as a power line rights-of-way or road. 

4.14.1 VEGETATION 

None of the proposed fire use or mechanical treatments would result in irreversible effects to 

vegetation. Removal of some of the juniper woodlands would be an irretrievable commitment of 

vegetation resources. 

4.14.2 AIR QUALITY 

None of the proposed prescribed fire or mechanical treatments would result in irreversible and 

irretrievable effects to air quality. 

4.14.3 LIVESTOCK GRAZING 

There are no irreversible commitments of livestock grazing resources.  AUMs that are rested 

during restoration activities would be an irretrievable loss of livestock grazing resources. 

4.14.4 SOIL RESOURCES 

Any soil lost to erosion would be considered an irreversible or irretrievable commitment of the 

soil resource. BMPs would be used to minimize soil productivity losses from restoration 

treatments. 
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4.14.5 WATERSHED 

None of the proposed fire use and mechanical treatments by themselves would result in 

irreversible or irretrievable effects to watersheds. 

4.14.6 WILDLIFE 

There would be no irreversible commitments of wildlife, fish and riparian resources resulting 

from fire use and mechanical restoration treatments. Wildlife species that depend upon juniper 

woodland habitats for part of their habitat requirements may experience decreases in populations, 

which would be an irretrievable effect to wildlife 

4.14.7 SCENIC RESOURCES 

Restoration activities associated with the alternatives would result in an irretrievable commitment 

of scenic resources. Irretrievable commitments of scenic resources would occur due to removal 

of juniper woodlands and the time required for ecosystem effects to become visually 

indiscernible. However, there would not be any irreversible commitments of scenic resources. 

Long-term, the characteristic landscape would change, but the scenic quality of restored areas 

after recovery from restoration would approach the desired landscape.  

4.14.8 CULTURAL RESOURCES 

None of the proposed prescribed fire or mechanical treatments would result in irreversible or 

irretrievable effects to cultural resources. 

4.14.9 RECREATION 

None of the restoration activities associated with the alternatives would result in an irreversible 

commitment of resources used for recreation.  Site-specific project actions could result in 

temporary restrictions to dispersed and developed recreation sites within the Analysis Area, 

resulting in irretrievable effects to recreation during those restrictions.   

4.15 Other Required Disclosures ____________________ 
NEPA at 40 CFR 1502.25(a) directs “to the fullest extent possible, agencies shall prepare draft 

environmental impact statements concurrently with and integrated with …other environmental 

review laws and executive orders.” The Proposed Action and alternatives have been assessed 

regarding their consistency with the Modoc National Forest LRMP and the BLM Northeastern 

California Field Offices RMPs for all alternatives in the resource areas in this chapter.  The 

following lists disclose other environmental laws, etc. that would apply to implementation of this 

Restoration Strategy. 
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4.15.1 WATERSHED 

The Clean Water Act (CWA) requires federal agencies to comply with all federal, state and 

interstate, and local authorities in the control and abatement of water pollution.  These authorities 

and their policies include the Environmental Protection and Water Quality Control 

Boards/Commission for the states of California and Nevada, and the USFWS.  All alternatives 

would comply with these authorities. 

4.15.2 AIR QUALITY 

The federal Clean Air Act and applicable California and Nevada Air Quality Regulations require 

federal agencies to comply with all applicable laws and regulatory requirements in the control and 

abatement of smoke generated by the prescribed fire projects under all alternatives.  All 

alternatives would comply with these authorities and related requirements. 

4.15.3 WILDLIFE 

There would be no potential conflicts of the alternatives with plans, policies, and objectives of the 

Endangered Species Act (ESA) or the Migratory Bird Treaty Act.  The Modoc National Forest 

and the BLM Northeastern California Field Offices would work cooperatively with federal, state, 

local, and tribal agencies in implementing the activities associated with the reduction of western 

juniper and enhancement of sage steppe vegetation in the protection of threatened, endangered, or 

proposed species and management indicator species.   
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Chapter 5. Consultation and Coordination 

5.1 Preparers and Contributors ____________________ 
The FS consulted the following individuals, Federal, State, and local agencies, tribes and non-FS 

persons during the development of this EIS: 

5.1.1 ID TEAM MEMBERS: 

5.1.1.1 Board Representative Team 

Curt Aarstad – BLM Alturas Field Office 

Edith Asrow – Modoc National Forest 

Sean Curtis – Modoc County 

Rob Jeffers – Modoc National Forest, Project Lead 

5.1.1.2 Analysis Team 

The Analysis Team were employees or associated with JW Associates Inc. who was contracted to 

the Modoc National Forest to complete the analysis. 

John Baas – Socio-Economics, Recreation, Visuals 

Dean Carrier – Wildlife 

Julie Etra – Range 

Sean Jensen – Archaeology 

Kris Kuyper – Botany 

Jennifer McCollum – GIS 

Brad Piehl – Hydrology, Soils, Project Manager 

Tim Pfannenstiel - GIS 

Lynn Sprague – Facilitator, Public Involvement, Range 

Bob Solari – Air Quality, Fire/Fuels 

Jessica Wald – Public Involvement, Technical Writing 

5.1.1.3 Agency Technical Review Team 

Penni Borghi – BLM Surprise Field Office, Cultural 

Michael Dolan – BLM Alturas Field Office, Botany 

Cheryl Foster-Curley – BLM Alturas Field Office, Cultural 

Gerry Gates – Modoc National Forest, Cultural and Historic 

Robert Haggard – Modoc National Forest, Planning 

Jami Ludwig – BLM Alturas Field Office, Hydrology and Soils 

Dan Meza – Modoc National Forest, Tribal 

Sean Redar – Modoc National Forest, GIS 
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Albert Savage – BLM Alturas Field Office, Fire/Fuels and Air Quality 

Paul Schmidt – BLM Alturas Field Office, Wildlife 

Claude Singleton – BLM Alturas Field Office, Visuals, Recreation and Historic 

Celia Yamagiwa – Modoc National Forest, GIS 

Marty Yamagiwa – Modoc National Forest, Wildlife 

5.1.2 FEDERAL, STATE, AND LOCAL AGENCIES: 

California State Historic Preservation Office 

USDI National Park Service 

USDI United States Fish and Wildlife Service 

5.1.3 TRIBES: 

Alturas Rancheria 

Cedarville Rancheria 

Fort Bidwell Paiute Tribe 

Pit River Tribe  

Susanville Rancheria 

The Klamath Tribes 

5.1.4 MONITORING AND ADJUSTMENT CONSULTANTS: 

Steve Light – Adaptive Strategies Inc. 

Ernie Niemi – ECONorthwest 

5.2 Distribution of the Environmental Impact Statement 
This final environmental impact statement has been distributed to individuals who specifically 

requested a copy of the document.  In addition, the following Federal, State and local 

governments, Tribal governments and members, Legislators and Groups and Individuals (Tables 

71 through 76) have been sent a hard copy or compact disk of the document, or made aware of 

the availability of the document.  The document is available on the world wide web at:  

http://www.fs.fed.us/r5/modoc/projects/sagebrush-restoration-web/juniperstrategy.shtml 
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Table 75.  Federal Agency Distribution List 

Agency Name Name/Title City State 

Director, Planning and Review, Advisory Council on 
Historic Preservation

 Washington DC 

Division Administrator, Federal Highway Administration Sacramento CA 

Deputy Director, USDA APHIS PPD/EAD Riverdale MD 

Environmental Protection Agency, Region 9 EIS Review Coordinator San Francisco CA 

Federal Aviation Administration, Western-Pacific Region, 
Regional Administrator  

 Lawndale CA 

NOAA Office of Policy and Strategic Planning, NEPA 
Coordinator 

 Washington DC 

SW Div., Naval Facilities Mitchell A. Perdue San Diego CA 

U.S. Coast Guard, Environmental Management Washington DC 

U.S. Department of Energy, Director Office of NEPA 
Policy and Compliance 

Director, Office of 
Environmental Policy and 
Compliance 

Washington  DC 

USDA-FS, Klamath National Forest Dan Blessing Yreka CA 

USDA-FS, Goosenest Ranger District Laura Allen Macdoel CA 

USDA-FS, Lassen National Forest 
Laurie Tippin, Forest 
Supervisor 

Susanville CA 

USDA-FS, Lassen National Forest Dave Evans Susanville CA 

USDA-FS, Shasta Trinity National Forest 
Sharon Heywood, Forest 
Supervisor 

Redding CA 

USDA-FS, Winema National Forest Larry Swan Klamath Falls OR 

USDA National Agricultural Library Head 
Acquisitions and Serials 
Branch 10301 

USDA National Agricultural Library  Beltsville MD 

USDA Natural Resource Conservation Service Marc Horney Yreka CA 

USDI- Fish and Wildlife Service Div. of Enronmental Coord. Washington DC 

USDI- Fish and Wildlife Service Rick Hardy Klamath Falls OR 

USDI- Fish and Wildlife Service Kevin Kritz Reno NV 

USDI- Fish and Wildlife Service John Beckstread Tulelake CA 

USDI- Bureau of Land Management, Alturas Field Office Tim Burke Alturas CA 
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Table 75.  Federal Agency Distribution List (continued) 

Agency Name Name/Title City State 

USDI- Bureau of Land Management, California State 
Office 

Paul Roush Arcata CA 

USDI- Bureau of Land Management, Eagle Lake Field 
Office 

Dayne Barron Susanville CA 

USDI- Bureau of Land Management, Surprise Field Office Shane DeForest Cedarville CA 

USDI- Bureau of Reclamation, 
Klamath Basin Area 

Karl Wirkus Klamath Falls OR 

USDI- Bureau of Reclamation James Sculin Sacramento CA 

USDI- Bureau of Reclamation Laura Alan Klamath Falls OR 

USDI- Fish and Wildlife Service Steve Clay Alturas CA 

USDI- Lava Beds National Monument Tulelake CA 

USDA- Natural Resource Conservation Service 
National Environmental 
Coordinator 

Washington DC 

USDA- Natural Resource Conservation Service Matt Dreschsel Alturas CA 

USDA- Natural Resource Conservation Service Kate O�Donnel Klamath Falls OR 

USDA-Natural Resource Conservation Service Gene Kelley Tulelake CA 

USDA-Natural Resource Conservation Service Randi Paris Yreka CA 

USDA-Natural Resource Conservation Service Eric Simmen Yreka CA 

USDA-Natural Resource Conservation Service Ken Weaver Susanville CA 

USDA-Natural Resource Conservation Service Larry Flournoy Alturas CA 

USDI- National Marine Fisheries Service, Southwest 
Region 

Habitat Conservation 
Division 

Long Beach CA 

USDI- Office of Environmental Policy and Compliance Washington DC 

U.S. Army Engineer, South Pacific CESPD-CMP San Francisco CA 
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Table 76.  State Agency Distribution List 

Agency Name Name/Title City State 

CA Department of Fish and Game Sacramento CA 

CA Department of Fish and Game Don Koch Redding CA 

CA Department of Fish and Game Jim Nelson Redding CA 

CA Department of Fish and Game Richard Shinn Alturas CA 

CA Department of Food and Agriculture Sacramento CA 

CA Department of Food and Agriculture Redding CA 

CA Department of Forestry Sacramento CA 

CA Department of Forestry Bieber CA 

CA Department of Forestry Barney Ward Susanville CA 

CA Department of Forestry Brad Lutz Susanville CA 

CA Office of Historic Preservation Stephen Mikesell Sacramento CA 

CA Office of Historic Preservation Dwight Dutschke Sacramento CA 

CA Regional Water Quality Control Board Sacramento CA 

CA Regional Water Quality 
Redding CA 

Control Board-Central Valley 

CA Regional Water Quality Control Board-North Coast Santa Rosa CA 

CA Regional Water Quality Control Board- Lahontan South Lake Tahoe CA 

Eastern Oregon Agricultural Research Station Rick Miller Corvallis OR 

Nevada Dept. of Wildlife John Gebhardt Reno NV 

Nevada Dept. Of Wildlife Roy Leach Fallon NV 

Nevada State Historic Preservation Officer Alice Baldrica Carson City NV 

State Clearinghouse Director Sacramento CA 
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Table 77. Tribal Governments and Tribal Members Distribution List 

Tribal Governments Name Name/Title City State 

Alturas Rancheria Wendy DelRosa Alturas CA 

Alturas Rancheria Craig Marcus Alturas CA 

Alturas Rancheria Vi Riley Alturas CA 

Cedarville Rancheria Melinda Dollarhide Alturas CA 

Cedarville Rancheria Duanna Knighton Alturas CA 

Cedarville Rancheria Marisha Noneo Alturas CA 

Coalition to Save Mt. Shasta and Medicine Lake Floyd Buckskin Fall River Mills CA 

Confederated Band of Shasta and Upper Klamath Indians Sami Jo Pohlman Macdoel CA 

Confederated Band of Shasta and Upper Klamath Indians Howard Wynant Macdoel CA 

Fort Bidwell Reservation Todd DeGarmo Fort Bidwell CA 

Fort Bidwell Reservation Paula Sam Fort Bidwell CA 

Ft. Bidwell Community Council Loyette Meza Fort Bidwell CA 

Hammawi Band Chas Gonzales Alturas CA 

Hammawi Band Susan Alvarez Hat Creek CA 

Hauuawi Band Susan Alvarez Hat Creek CA 

Hewise Band Olivia Forrest Davis Eagle ID 

Hewisedawi Band Raymond Lee Alvarez Alturas CA 

Pit River Tribe Robert Boyce Burney CA 

Pit River Tribe Sharon Elmore Burney CA 

Pit River Tribe Jessica Jim Burney CA 

Pit River Tribe Marie Orozco-Cue Burney CA 

Pit River Tribe Natural Resources Chris Pirosko Burney CA 

Pit River Tribe, EPA Michelle Berditschevsky Burney CA 

Strong Family Health Center Belinda Brown Alturas CA 

Susanville Indian Rancheria Tim Keesey Susanville CA 

Susanville Indian Rancheria Melany Johnson Susanville CA 

Susanville Indian Rancheria Ena Trau Susanville CA 

Susanville Rancheria Stacy Dixon Susanville CA 

Susanville Rancheria Jim MacKay Susanville CA 

The Klamath Tribe Rick Ward Chiloquin OR 

The Klamath Tribes Perry Chocktoot Chiloquin OR 
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Table 77. Tribal Governments and Tribal Members Distribution List (continued) 

Tribal Governments Name Name/Title City State 

The Klamath Tribes 

The Klamath Tribes 

The Klamath Tribes 

The Klamath Tribes 

The Klamath Tribes 

The Shasta Tribe 

The Shasta Tribe, Inc 

The Shasta Tribe, Inc 

Allen Foreman 

Don Gentry 

Elwood Miller 

Gerald Skelton 

Joseph Kirk 

Mary Carpelan 

Roy Hall, Jr. 

Donald E. Boat 

Chiloquin 

Chloquin 

Chiloquin 

Chiloquin 

Chiloquin 

Yreka 

Ft. Jones 

Murphy 

OR 

OR 

OR 

OR 

OR 

CA 

CA 

OR 

Table 78.  Other Agency Distribution List 

Agency Name Name/Title City State 

Lassen County Board of Supervisors 

Lassen County Coop. Ext. Service 

Lassen County Dept. of Agriculture 

Lassen County Planning Department 

Modoc County Agriculture Commission 

Modoc County Board of Supervisors 

Modoc County Coop. Ext. Service 

Modoc County Department of Agriculture 

Modoc County Fish and Game Commission 

Modoc County Land Use Committee 

Modoc County Planning Department 

Siskiyou County Board of Supervisors 

Brian Dahle 

David Lile 

Ken Smith 

Joe Bertotti 

Joe Morreo 

Mike Dunn 

Don Lancaster 

Sean Curtis 

Jim Cook 

Susanville 

Susanville 

Susanville 

Susanville 

Alturas 

Alturas 

Alturas 

Tulelake 

Alturas 

Alturas 

Alturas 

Yreka 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 
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Table 79.  Legislators Distribution List 

Agency Name Name/Title City State 

CA Assembly Rick Keene 

CA Assembly Doug LaMalfa 

CA Senate Sam Aanestad 

CA Senate Dave Cox 

Congressman John Doolittle 

Congressman Wally Herger 

Senator Barbara Boxer 

Senator Diane Feinstein 

US House of  Representatives- Dean Heller 

US Senate- Harry Reid 

US Senate- John Ensign 

Clifford Wagner 

David Reade 

Kevin Bassett 

James Stacer 

Dave Muerer 

Stacey Smith 

Michael Walker 

Katie Pace 

Matthew Tuma 

Kevin Kirkeby 

Redding 

Nevada City 

Quincy 

Granite Bay 

Redding 

Sacramento 

Washington 

Reno 

Reno 

Reno 

CA 

CA 

CA 

CA 

CA 

CA 

D.C. 

NV 

NV 

NV 
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Table 80.  Groups Distribution List 

Group Name Name/Title City State 

Big Valley Chamber of Commerce Josefa Jolurton Bieber CA 

Big Valley Chamber of Commerce Jim Kilcrease Bieber CA 

BLM Alturas Field Office Grazing Permittees Various 

BLM Eagle Lake Field Office Grazing Permittees Various 

BLM Surprise Field Office Grazing Permittees Various 

Blue Mtns. Biodiversity Project Karen Coulter Fossil OR 

CA Native Plant Society Dave DuBose Redding CA 

CA. Native Plant Society Vivian Parker Kelsey CA 

Calif. Wild Heritage Campaign Pamela Flick Sacramento CA 

California Cattlemens Assn. Justin Oldfield Sacramento CA 

California Indian Basketweavers Woodland CA 

California Wilderness Coalition Ryan Henson Redding CA 

California Wilderness Coalition Brent Schoradt Oakland CA 

California Wildlife Federation Sacramento CA 

Center for Biological Diversity Sonya Diehn Tucson AZ 

Central Modoc RCD Carol Sharp Alturas CA 

Central Modoc RCD Alturas CA 

Continental Resource Solutions, Inc. Glenn A. Zane Redding CA 

Cooperative Sagebrush Steppe Restoration Initiative 
Thomas Esgate, Project 
Director Adin CA 

Defenders of Wildlife Kim Delfino Sacramento CA 

Double D Ventures, LLC Diana McDonald Pilot Point TX 

FSEEE James Johnston Eugene OR 

FSEEE Forrest Fleischman Eugene OR 

Klamath Forest Alliance Kimberly Baker Orleans CA 

Klamath Forest Alliance Regina Chichizola Somes Bar CA 

Klamath Forest Alliance Kyle Haines Klamath Falls OR 

Lassen Co. Cattlemen Assn. Susanville CA 

Lassen Co. Farm Bureau Bob Pyle Susanville CA 

Lassen Co. Fish and Game Commission Bob Roe Forest Falls CA 
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Table 80.  Groups Distribution List (continued) 

Group Name Name/Title City State 

Lava Beds-Butte Valley Resource Cons. Bryan Vogt Tulelake CA 

Lava Beds-Butte Valley Resource Conservation District Theresa Wright Tulelake CA 

Likely Land and Livestock/Modoc County RAC Bill Flournoy Likely CA 

Modoc Co. Cattlemen Assn. Alturas CA 

Modoc County RAC Willy Hagge Alturas CA 

Modoc County RAC Rich Hamel Likely CA 

Modoc County RAC June Roberts Alturas CA 

Modoc County RAC Dixie Server Alturas CA 

Modoc County RAC Randy Wise Alturas CA 

Modoc County RAC Paul Bailey Alturas CA 

Modoc County RAC Karen McGarva Likely CA 

Modoc County RAC Tom Carpenter New Pine Crk. OR 

Modoc County RAC Jim Cavasso Alturas CA 

Modoc County RAC Pam Couch Alturas CA 

Modoc County RAC Delbert Craig Tulelake CA 

Modoc County RAC John Fogerty Alturas CA 

Modoc County RAC and NE Cal/NW Nevada RAC Alan Cain Alturas CA 

Modoc County RAC and NE Cal/NW Nevada RAC Mike Dunn Alturas CA 

Modoc Foresters, Inc Lloyd Northrup Alturas CA 

Modoc Independent News Ray and Barbara March Cedarville CA 

Modoc National  Forest Grazing Permittees Various 

Mt. Lassen Chapter, CA Native Plant Society Woody Elliot Chico CA 

Mule Deer Foundationn Executive Director Reno NV 

Natural Resources Defence Council Amy Mall Washington DC 

Natural Resources Defense Council San Francisco CA 

NE Cal/NW Nevada RAC John Erquiaga Lake City CA 

NE Cal/NW Nevada RAC Tim Garrod Doyle CA 

NE Cal/NW Nevada RAC Nancy Huffman Tulelake CA 

NE Cal/NW Nevada RAC John H.Razzeto Trinity Center CA 

NE Cal/NW Nevada RAC Todd Swickard Standish CA 
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Table 80.  Groups Distribution List (continued) 

Group Name Name/Title City State 

NE Cal/NW Nevada RAC Skip Willmore Burney CA 

NE Cal/NW Nevada RAC Ken McGarva Likely CA 

NE Cal/NW Nevada RAC Martin Balding Susanville CA 

NE Cal/NW Nevada RAC Frank Bayham Chico CA 

NE Cal/NW Nevada RAC Dr. Rosalee Bradley Janesville CA 

NE Cal/NW Nevada RAC  Gale G. Dupree Loyalton CA 

NE Cal/NW Nevada RAC Pete Neely Chester CA 

NE Calf./NW Nevada RAC Dr. Henricus Jansen Chico CA 

Nevada Native Plant Society Ann Pinzl Reno NV 

North Cal-Neva RC&D Mark Steffek Alturas CA 

North Washoe Cattlemens Assn. Jesse Harris Eagleville CA 

Northwest Great Basin Association Sophie Sheppard Cedarville CA 

Ore-Cal RC&D Jim Vancurra Doris CA 

Oregon Natural Desert Assoc. Bend OR 

Organized Sportsman of Lassen County Wayne Jambois Susanville CA 

Reach, Inc Toby Loetscher Klamath Falls OR 

Renegy Scott Higginson Tempe AZ 

Resource Concepts, Inc Sheila Anderson Carson City NV 

Resource Concepts, Inc Rex Cleary Carson City NV 

Rocky Mtn. Elk Foundation Mike Ford Yreka CA 

Sierra Club Toiyabe Chapter Reno NV 

Sierra Club- Shasta Group Gordon Johnson Palo Cedro CA 

Sierra Nevada Forest Protection Campaign David G. Graves Sacramento CA 

Sierra Nevada Forest Protection Campaign Craig Thomas Sacramento CA 

The Larch Company Andy Kerr Ashland OR 

The Sagebrush Sea Campaign Mark Salvo Chandler AZ 

TSS Consultants Tad Mason Rancho Cordova CA 

University of Nevada, Dept. of Biology Dr. Peter Brussard Reno NV 

USA Systems, Inc Gerald Kooyers Riggins ID 

Vulcan Power Co. Steve Munson Bend OR 
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Table 80.  Groups Distribution List (continued) 

Group Name Name/Title City State 

Western Watersheds 

Western Watersheds Project 

Williams Ranch 

Michael Connor, Ph.D 

Katie Fite 

Alena Caldwell 

Reseda 

Boise 

Canby 

CA 

ID 

CA 

Table 81.  Individuals Distribution List 

Name City State 

Kenneth P.Able McArthur CA 

Lucky Ackley Tulelake CA 

Aaron Albaugh Adin CA 

Mike Alosi Susanville CA 

Bob Allen Burney CA 

David Allen Redding CA 

Michelle Barker Cedarville CA 

Keith Bryan Bieber CA 

Dan Byrne Tulelake CA 

Mike Byrne Tulelake CA 

Jacky Collins Fallon NV 

Paul and Marilyn Davis Alturas CA 

William L. Diukuer Bakersfield CA 

Kenny Earl Susanville CA 

Ted Enderlein Alturas CA 

Mal Evett 

Erika Forrest Davis Creek CA 

Clarke Gardner Davis Creek CA 

Reed Gardner Davis Creek CA 

Roger Griopy Bieber CA 

Dan Heinz Reno NV 

Joe Hemphill Tulelake CA 

F. Hopping Adin CA 

Terry Hunt McArthur CA 
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Table 81. Individuals Distribution List (continued) 

Name/Title City State 

Randy Huod Bieber CA 

Diana L.Jankowski Alturas CA 

Thad Johnson Malin OR 

Jim Johnston Bieber  CA 

Stephen Kennedy McKinleyville CA 

Bob Kramer Bieber CA 

Karen Kramer Bieber CA 

Brad Kottinger Reno NV 

Wayne Langston Susanville CA 

Ronald Lanner Placerville CA 

Don Lindsey Lookout CA 

Theordore Martinez Alturas CA 

Rod McArther McArther CA 

Michael McCourt Susanville CA 

Shane McGarva Likely CA 

Lynn Mello Adin CA 

Gary Mickelson Lake City CA 

Paul Moore Cottonwood CA 

Dick O�Sullivan Paynes Creek CA 

Buck Parks Adin CA 

Jerry Parks Adin CA 

Lala Parrish Alturas CA 

Kirsten Petersen Adin CA 

Bill Phillips Susanville CA 

Joe Picotte Alturas CA 

B. Sachau Florham Park NJ 

Jerry and Judy Scanlan Malin OR 

Sydney Smith Cedarville CA 

Marvin and Alice Sevy Keno OR 

Todd Sloat McArthur CA 
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Table 81. Individuals Distribution List (continued) 

Name/Title City State 

Sharmie Stevenson Adin CA 

James H.Swinehart Cedarville CA 

Julie Rectin Adin CA 

Jeff Richardson Bend OR 

Wilma M.Rudderham Cedarville CA 

Stacey Urroz Alturas CA 

Hans Van Ness Alturas CA 

John Veverka Alturas CA 

Warren Weber Alturas CA 

Terry Williams Cedarville CA 

Gary Wright Tulelake CA 
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Glossary 
 


A 
Adaptive Management—Adaptive management is a systematic, interdisciplinary process for 

continually improving  management policies and practices by learning from the outcomes of 

operational programs through monitoring. 

Affected Environment—The physical and human-related environment that is sensitive to 

changes resulting from the proposed actions. 

Air Quality—Refers to standards for various classes of land as designated by the Clean Air Act, 

P.L. 88-206:Jan., 1988. 

Airshed—A geographic area that, due to topography, meteorology, and climate, shares the same 

air. 

Allotment—A grazing allotment is a parcel of federal land that is managed under one permit to 

be used by livestock under certain conditions. 

Alternative—A mix of management prescriptions applied to specific land areas to achieve a set 

of goals and objectives. The alternative provides management direction for the proposed project 

that reflects identified public and management concerns for the Analysis Area. 

Analysis Area—The Analysis Area is on National Forest lands and public lands administered by 

the BLM in parts of Modoc, Lassen, Shasta and Siskiyou counties, California and in Washoe 

County, Nevada. The Analysis Area covers approximately 6.5 million acres of public and private 

land. 

Animal Unit Month (AUM)—The amount of forage required by one animal unit (AU) for one 

month is called an Animal Unit Month (AUM). One animal unit is defined as a 1,000 lb. beef 

cow with or without a nursing calf with a daily requirement of 26 lb. of dry matter forage. 

B 
Background—That part of a scene, landscape, etc., which is furthest from the viewer, usually 

from 3 miles to infinity from the observer. 

Basal Area—The area of the cross section of a tree stem near the base, generally at breast height 

and inclusive of bark. 

Best Management Practices (BMPs)—Practices determined by the state to be the most effective 

and practical means of preventing or reducing the amount of water pollution generated by 

nonpoint sources to meet water quality goals. 

Big Game—Those species of large mammals normally managed as a sport hunting resource. 
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Big Game Summer Range—A range, usually at higher elevation, used by deer and elk during 

the summer. Summer ranges are usually much more extensive than winter ranges. 

Big Game Winter Range—A range, usually at lower elevation, used by migratory deer and elk 

during the winter months; more clearly defined and smaller than summer ranges. 

Biological Diversity (Biodiversity)—The relative distribution and abundance of different plant 

and animal communities and species within an area. 

Biological Evaluation—A documented USFS review of activities in sufficient detail to 

determine how an action or proposed action may affect any threatened, endangered, proposed, or 

sensitive species. 

Board Foot (bf)—The amount of wood equivalent to 1 foot by 1-inch thick. 

Broadcast Burn—Allowing a prescribed fire to burn over a designated area within well-defined 

boundaries for reduction of a fuel hazard or as a silvicultural treatment or both. 

Browse—Twigs, leaves, and young shoots of trees and shrubs on which animals feed. 

C 
Canopy—The more-or-less continuous cover of branches and foliage formed collectively by the 

crown of adjacent trees. 
 


Cavity—The excavated hollow in trees by birds or other natural phenomena; used for roosting 
 


and reproduction by many birds and mammals. 
 


Cavity Excavator—An animal that constructs cavities in trees for nesting or roosting. 
 


Chipping—The reduction of woody residue by a portable chipper to chips that are left to decay 
 


on the forest floor. 
 


Classified Road—A road that is constructed or maintained for long-term highway vehicle use. 
 


Classified roads may be public, private, or forest development. 
 


Code of Federal Regulations (CFR)—The listing of various regulations pertaining to 
 


management and administration of the National Forests. 
 


Compaction—The packing together of soil particles by forces exerted at the soil surface, 
 


resulting in increased soil density. 
 


Compartments—A geographic area delineated by a subwatershed drainage for management 
 


planning purposes. 
 


Condition Class—A grouping of timber stands into size-age-stocking classes for Forest planning. 
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Conifer—Any of a group of needle and cone-bearing evergreen trees. 

Council on Environmental Quality (CEQ)—An advisory council to the President, established 

by NEPA. It reviews federal programs for their effect on the environment, conducts 

environmental studies, and advises the President on environmental matters. 

Cover—Vegetation used by wildlife for protection from predators or to escape the adverse effects 

of weather. 

Cover complexity—Cover complexity is a qualitative rating of the combinations of different 

types of cover in one habitat unit. Greater cover complexity would be expected to yield greater 

fish abundance. 

Cultural Resources—The remains of sites, structures, or objects used by humans in the past-

historic or prehistoric. 

Cumulative Effect—The impact on the environment that results from the incremental impact of 

the action when added to other actions. Cumulative impacts can also result from individually 

minor, but collectively significant, actions taking place over a period of time. 

Cumulative Effects Area (CEA)—The area that is used for assessing cumulative impacts (see 

above). 

D 
Decision Area—The geographic area defining the scope of this document and the alternatives 

proposed by it. 

Decommissioning—Some of the roads are discussed in terms of “decommissioning.” This term 

is used to refer to a specific type of road closure. On a decommissioned road, access would be 

controlled by means of a moderately sized berm or “tank trap” impassable to vehicles but capable 

of being easily bulldozed to permit vehicle passage if the road is recommissioned in the future. 

For all decommissioned roads, water bars are installed, the road bed is seeded, all culverts are 

removed, and self-maintaining cross-road drainage is provided. 

Developed Recreation—Recreation dependent on facilities provided to enhance recreation 

opportunities in concentrated use areas. Examples are ski areas, resorts, and campgrounds. 

Diameter at Breast Height (dbh)—The diameter of a tree measured 4 ft, 6 inches above the 

ground. 

Dispersed Recreation—Recreation that occurs outside of developed recreation sites requiring 

few, if any, facilities or other improvements and includes such activities as hunting, hiking, 

viewing scenery, and cross-country skiing. 

Displacement of Soil—The movement of the forest floor (litter, duff, and humus layers) and 

surface soils from one place to another by mechanical forces such as a blade used in piling and 
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windrowing. Mixing of surface soil layers by disking, chopping, or bedding operation is not 

considered displacement. 

Duff—An organic surface soil layer below the litter layer in which the original form of plant and 

animal matter cannot be identified with the unaided eye. 

E 
Ecosystem—Any community of organisms along with its environment, forming an interacting 

system. 

Ecotone—The boundary or transition zone between adjacent plant communities. 

Edge—Where plant communities meet or where successional stage or vegetation conditions 

within the plant community come together. 

Effects (or impacts)—Environmental consequences (the scientific and analytical basis for 

comparison of alternatives) as a result of a proposed action. Effects may be either direct, which 

are caused by the action and occur at the same time and place, or indirect, which are caused by 

the action and are later in time or farther removed in distance, but are still reasonably foreseeable 

or cumulative. 

Endangered Species—Any plant or animal species that is in danger of extinction throughout all 

or a significant portion of its range (Endangered Species Act of 1973). 

Endemic—Native to or confined to a certain region. 

Environment—The aggregate of physical, biological, economic, and social factors affecting 

organisms in an area. 

Environmental Assessment (EA)—A concise public document which serves to (a) briefly 

provide sufficient evidence and analysis for determining whether to prepare an EIS or a finding of 

No Significant Impact, (b) aid an agency’s compliance with NEPA when no EIS is necessary, or 

(c) facilitate preparation of an EIS when necessary. 

Environmental Impact Statement (EIS)—A detailed summary prepared by the responsible 

official in which a major federal action that significantly affects the quality of the human 

environment is described, alternatives to the proposed action provided, and the effects analyzed. 

Epidemic—The populations of plants, animals and diseases that build-up, often rapidly, to highly 

abnormal and generally injurious levels. 

Erosion—The detachment and transport of individual soil particles by wind, water, or gravity. 
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F 
 

Fauna—Animals, including lesser forms such as insects, mites, etc. 
 

Fire Regime Condition Class—A natural fire regime is a general classification of the role fire 

would play across a landscape in the absence of modern human mechanical intervention, but 

including the influence of aboriginal burning. The five natural (historical) fire regimes are 

classified based on average number of years between fires (fire frequency) combined with the 

severity (amount of replacement) of the fire on the dominant overstory vegetation. 

Floodplain—The lowland and relatively flat areas adjoining inland and coastal waters, including, 

at a minimum, that area subject to a 1 percent or greater chance of flooding in any given year. 

Flora—Plants 

Focus Area—Within the Analysis Area, there is an identified Focus Area that contains the sage 

steppe ecosystem and includes all areas that are proposed for restoration treatment. 

Forage—All browse and non-woody plants that are available to livestock or game animals and 

used for grazing or harvested for feeding. 

Forage Areas—Vegetated areas with less than 60 percent combined canopy closure of tree and 

tall shrub (greater than 7 feet in height). 

Forb—An herbaceous plant that is not a graminod. 

Foreground—That part of a scene, landscape, etc., that is nearest to the viewer, and in which 

detail is evident, usually � to � mile from the observer. 

Fuel Treatment—Manipulation or reduction of natural or activity fuels (generated by a 

management activity such as slash left from logging) to reduce fire hazard. 

Fuels—Combustible materials present in the forest that potentially contribute a significant fire 

hazard. 

G 
Growing Season—That part of the year when temperatures and moisture are favorable for 

vegetation growth. 

H 
Habitat—The sum total of environmental conditions of a specific place occupied by a wildlife 

species or a population of such species. 

Habitat Type—An aggregation of all land areas potentially capable of producing similar plant 

communities at climax stage. 
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Hiding Cover—Vegetation capable of hiding 90 percent of a standing adult deer or elk at 200 

feet or less. Includes some shrub stands and all forested stand conditions with adequate tree stem 

density or shrub layer to hide animals. In some cases, topographic features also can provide 

hiding cover. 

I 
Immediate Foreground—The part of the foreground that is extremely critical for visual detail, 

usually within 400 feet of the observer. 

Indicator Species—See Management Indicator Species. 

Indirect Effects—Secondary effects that occur in locations other than the initial action or 

significantly later in time. 

Interdisciplinary (ID) Team—A group of professional specialists with expertise in different 

resources that collaborate to develop and evaluate management alternatives. 

Interdisciplinary Approach—Utilization of one or more individuals representing areas of 

knowledge and skills focusing on the same task, problem, or subject. Team member interaction 

provides needed insight to all stages of the process. 

Intermittent Stream—A stream that runs water in most months, but does not run water during 

the dry season of most years. 

Invertebrates—Animals having no backbone such as earthworms, insects, and lesser animals. 

Irretrievable—Applies to losses of production, harvest, or a commitment of renewable natural 

resources. For example, some or all of the timber production from an area is irretrievably lost 

during the time an area is used as a winter sports (recreation) site. If the use is changed, timber 

production can be resumed. The production lost is irretrievable, but the action is not irreversible. 

Irreversible—Applies primarily to the use of nonrenewable resources, such as minerals or 

cultural resources, or to those factors that are renewable only over long time spans, such as soil 

productivity. Irreversible also includes loss of future options. 

Issue—A subject or question of public discussion or interest to be addressed or discussed in the 

planning process. 

L 
Land Allocation—The assignment of a management emphasis to particular land areas with the 

purpose of achieving goals and objectives. Land allocation decisions are documented in 

environmental analysis documents such as the Idaho Panhandle National Forests’ Final EIS and 

Forest Land and Resource Management Plans. 
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Landtype—A unit of land with similar designated soil, vegetation, geology, topography, climate, 

and drainage. The basis for mapping units in the land systems inventory. 

Limiting Factor—The environmental influence that exceeds the tolerance limit of an animal to 

restrict it in its activities, functions, or geographic range. 

Litter—An organic surface soil layer usually composed of identifiable leaves, branches, or other 

vegetative material, and animal remains. 

M 
Management Area—Geographic areas, not necessarily contiguous, that have common 

management direction, consistent with the Forest Plan allocations. 

Management Direction—A statement of multiple use and other goals and objectives, along with 

the associated management prescriptions and standards and guidelines to direct resource 

management. 

Management Indicator Species—A species selected because its welfare is presumed to be an 

indicator of the welfare of other species sharing similar habitat requirements. A species of fish, 

wildlife, or plants that reflect ecological changes caused by land management activities. 

Management Prescriptions—A set of land and resource management policies that, as expressed 

through Standards and Guidelines, creates the Desired Future Condition over time. 

Middleground—The part of a scene or landscape that hits between the foreground and 

background zones. 

Mitigation—Actions to avoid, minimize, reduce, eliminate, replace, or rectify the impacts of a 

management practice. 

Model—A formalized expression of a theory to describe, analyze, or understand a particular 

concept. 

Monitoring and Evaluation—The evaluation, on a sample basis, of Forest Plan management 

practices to determine how well objectives are being met, as well as the effects of those 

management practices on the land and environment. 

Mortality—In forestry, trees in a stand that die of natural causes. 

Mulching—Covering the surface of the soil with natural (e.g., litter) or deliberately applied 

organic materials (e.g., straw, wood chips, foliage). 
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N 
 

National Environmental Policy Act (NEPA) Process—An interdisciplinary process that 

concentrates decisionmaking around issues, concerns, alternatives, and the effects of alternatives 

on the environment. 

National Forest Management Act (NFMA)—Law passed in 1976 as an amendment to the 

Forest and Rangeland Renewable Resources Planning Act, requiring preparation of Regional 

Guides and Forest Plans, and the preparation of regulations to guide that development. 

Natural Regeneration—Reforestation of a site by natural seeding from the surrounding trees. 

Natural regeneration may or may not be preceded by site preparation. 

Noxious Weed—A plant species that is highly injurious or destructive and has a great potential 

for economic impact. 

O 
Obliteration—Obliteration of an existing road would involve removal of all culverts, 

establishing permanent drainages, and recontouring of the road surface. 

Old Growth Habitat—Habitat for certain wildlife that is characterized by mature coniferous 

forest stands with large snags and decaying logs. 

Optimum Habitat—The amounts and arrangement of cover and forage that results in the 

greatest level of production that is consistent with other resource requirements. 

P 
Particulates—Small particles suspended in the air and generally considered pollutants. 
 


Pathogen—A specific causative agent of disease, such as a virus. 
 


Peak Flow—The greatest flow attained during the melting of the winter snowpack. 
 


Perennial Streams—Streams that flow continuously throughout the year. 
 


Pioneer Species—A plant capable of invading a bare site (newly exposed soil surface) and 
 


persisting there until replaced by another species or community as succession progresses.
 
 

Plant Community—An assembly of plants living together. 
 


Preferred Alternative—The alternative recommended for implementation in the EIS (40 CFR
 
 

1502.14). 
 


Prescribed Burning—The application of fire to fuels in either a natural or modified state under 
 


such conditions as to allow the fire to be confined to a predetermined area and at the same time to 
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produce the intensity of heat and rate of spread required to further certain planned objectives (i.e., 

silviculture, wildlife management, reduction of fuel hazard, etc.). 

Prescription—Management practices selected and scheduled for application on a designated area 

to attain specific goals and objectives. 

Public Road—A road open to public travel that is under the jurisdiction of and maintained by a 

public authority such as states, counties, and local communities. 

R 
Range of Alternatives—An alternative is one way of managing the National Forest, expressed as 

management emphasis leading to a unique set of goods and services being available to the public. 

A range of alternatives is several different ways of managing the Forest, offering many different 

levels of goods and services. 

RARE II—The acronym for the second Roadless Area Review and Evaluation conducted by the 

Forest Service in 1979 that resulted in an inventory of roadless areas considered for potential 

wilderness designation. 

Recreation Opportunity Spectrum (ROS)—A system for defining the types of outdoor 

recreation opportunities the public might desire and identifies that portion of the spectrum a given 

area might be able to provide. It is used for planning and managing the recreation resource and 

recognizes recreation activity, setting, and experience opportunities.  

Rehabilitation—To return environments into good health. 

Research Natural Area—An area in as near a natural condition as possible, that exemplifies 

typical or unique vegetation and associated biotic, soil, geological, and aquatic features. The area 

is set aside to preserve a representative sample of an ecological community primarily for 

scientific and educational purposes; commercial and general public use is not allowed. 

Restricted Road—A National Forest road or segment that is restricted from a certain type of use 

or all uses during certain seasons of the year or yearlong. The use being restricted and the time 

period must be specified. The closure is legal when the Forest Supervisor has issued and posted 

an order in accordance with 36 CFR 261. 

Riparian—Pertaining to areas of land directly influenced by water. Riparian areas usually have 

visible vegetative or physical characteristics reflecting this water influence. Stream sides, lake 

borders, or marshes are typical riparian areas. Riparian vegetation borders watercourses, lakes, or 

swamps; it requires a high water table. 

Road—A vehicle travel way of over 50 inches wide. 

Road Maintenance—The upkeep of the entire Forest Development Transportation Facility 

including surface and shoulders, parking and side areas, structures, and any traffic control devices 

as are necessary for its safe and efficient utilization. 
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Roadless Area—A National Forest System area that is larger than 5,000 acres or, if smaller than 

5,000 acres, is contiguous to a designated wilderness or primitive area; contains no roads, and has 

been inventoried by the Forest Service for possible inclusion into the wilderness preservation 

system. 

S 
Sage Steppe Obligate - Species requiring sagebrush vegetation as a major part or all of their life 

history requirements, specifically within the Great Basin ecosystems. 

Scoping—The procedures by which the Forest Service determines the extent of analysis 

necessary for a proposed action, i.e., the range of actions, alternatives, and impacts to be 

addressed, identification of significant issues related to a proposed action, and establishing the 

depth of environmental analysis, data, and task assignment. 

Sediment—Any material carried in suspension by water that will ultimately settle to the bottom. 

Sediment has two main sources—from the channel itself and from upslope areas. 

Seedlings and Saplings—Non-commercial size young trees. 

Sensitive Species—Those species identified by the Regional Forester for which population 

viability is a concern as evidenced by significant current or predicted downward trends in 

population numbers or density or habitat capability that would reduce a species’ existing 

distribution. 

Series—A group of habitat types having the same climax tree species. 

Site Productivity—Production capability of specific areas of land. 

Slash—The residue left on the ground after felling and other silvicultural operations and/or 

accumulating there as a result of storm, fire, girdling, or poisoning of trees. 

Snag—A standing dead tree usually without merchantable value for timber products, but may 

have characteristics of benefit to some cavity nesting wildlife species. 

Special Use Permit—A permit issued under established laws and regulations to an individual, 

organization, or company for occupancy or use of National Forest land for some special purpose. 

Stand—A community of trees or other vegetation uniform in composition, constitution, spatial 

arrangement, or condition to be distinguishable from other adjacent communities. 

Stand Replacing Fire—A fire that consumes an entire stand of trees. These fires are generally 

quite hot and can burn hundreds of acres. 

Stream Order—It is often convenient to classify streams within a drainage basin by 

systematically defining the network of branches. Each nonbranching channel segment (smallest 

size) is designated a first-order stream. A stream which receives only first-order segments is 
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termed a second-order stream, and so on. The order of a particular drainage basin is determined 

by the order of the principle or largest segment. 

Succession—The progressive changes in plant communities toward climax habitat. 

Successional Stage—A stage or recognizable condition of a plant community which occurs 

during its development from the bare ground to climax habitat. 

T 
Talus—The loose accumulation of fragmented rock material on slopes, such as at the base of a 

cliff. 

Thermal Cover—Vegetative cover used by animals to modify the adverse affects of weather. 

Thinning—Cutting in even-aged stands to redistribute growth potential or benefit the quality of 

the residual stand. 

Threatened Species—Any species of plant or animal that is likely to become endangered within 

the foreseeable future throughout all or a significant portion of its range. 

Tiering—Refers to the coverage of general matters in broader EISs or EAs with subsequent other 

related statements in the EAs incorporated, by reference. The discussions contained in the 

previous document are incorporated, solely for issues specific to the statement subsequently 

prepared. 

U 
Unclassified Road—A road that is not constructed, maintained, or intended for long-term 

highway use, such as roads constructed for temporary access and other remnants of short-term 

use roads associated with fire suppression, timber harvest, and oil, gas, or mineral activities, as 

well as travel ways resulting from off-road vehicle use. 

Understory—Vegetation (trees or shrubs) growing under the canopy formed by taller trees. 

Ungulate—A mammal having hoofs, i.e., deer, elk, and moose. 

Unroaded Area – An area that does not contain classified roads. 

V 
Vertebrates—Animals having a backbone, or a spinal column, including mammals, fishes, birds, 

reptiles, and amphibians. 

Viable Population—A population that has adequate numbers and dispersion of reproductive 

individuals to ensure the continued existence of the species population on the planning area. 
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Viewshed—Subunits of the landscape where the scene is contained by topography similar to a 

watershed. 

Visual Condition Class (VCC)—A measure of the level of disturbance to the visual resource, 

expressed in acres. The visual condition classes are used as indicators to measure the existing 

conditions and effects of alternatives. 

Visual Quality Objective (VQO)— A US Forest Service system of indicating the potential 

expectations of the visual resource by considering the frequency an area is viewed and the type of 

landscape. 

Visual Resource Management (VRM)— A BLM system to inventory visual resources, to 

establish levels of management by assigning visual resource class objectives, and to evaluate 

visual impacts. 

Visual Resource—The composite of landforms, water features, vegetative patterns, and cultural 

features which create the visual environment. 

W 
Water Yield—The measured output of the forest’s streams. 

Watershed—Entire area that contributes water to a drainage system or stream. 

Wetlands—Areas that are inundated by surface or ground water with a frequency sufficient to 

support a prevalence of vegetative or aquatic life that requires saturated or seasonally saturated 

soil conditions for growth and reproduction. Wetlands generally include swamps, marshes, bogs, 

wet meadows, river overflows, mud flats, and natural ponds. 

Wilderness—All lands included in the National Wilderness Preservation System by public law; 

generally defined as undeveloped federal land retaining its primeval character and influence 

without permanent improvements or human habitation. 

Wilderness Study Areas (WSAs)—Lands that are being evaluated to determine their ability to 

be included in the National Wilderness Preservation System. 

Wildfire—Any wildfire not designated and managed as a prescribed fire with an approved 

prescription. 

Wildland Fire Use—Naturally caused wildfires that are allowed to burn within controlled areas 

to achieve natural resource objectives. 

Wildlife Diversity—The relative degree of abundance of wildlife species, plant species, 

communities, habitats, or habitat features. 
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Appendix A 
 


Comments on Draft EIS and Responses 
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Letter – 100 

Type – Agency 

1001 	 All appropriate permits will be obtained during the 

site-specific implementation of projects. 

1002 	 Appropriate mitigation for smoke crossing 

highways will be part of the prescribed burn plans, 

developed at site-specific level. 

1003 	 Road maintenance, including debris removal from 

culverts, will be part of the implementation of site-

specific projects. 
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1004 	 The Sage Steppe Ecosystem Restoration Strategy 

EIS is a decision on the Strategy only. No on-the

ground restoration projects would be implemented 

as a result of the decision to implement this 

Strategy. Pages 8 and 173 of the FEIS specify that 

site-specific implementation projects would require 

additional NEPA. The decision to use a Categorical 

Exclusion, Environmental Assessment or 

Environmental Impact Statement would be made 

during project planning. 

1005 	 Alternatives B, C, D, E and J include the 

Monitoring and Adjustment Approach. 

Alternatives C, D and J use a “go slow” approach 

initially in order to fully incorporate the results of 

the Monitoring and Adjustment Approach. The 

Monitoring and Adjustment Approach has been 

described in more detail based upon DEIS 

comments (see Section 2.4.4 Monitoring and 

Adjustment Approach). 
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1006 	 In this ecosystem, experience and the science 

strongly indicate that rest from livestock grazing 

would be a minimum of two growing seasons 

following restoration treatment (see Section 2.4.3 

Livestock Grazing Management Practices). Rest 

would be longer if restoration objectives are not 

met. Sensitive areas and areas that have a higher 

risk of invasive species invasion would be 

evaluated during implementation to determine if 

additional rest is required based upon restoration 

outcomes at those sites. 

1007 	 The 1996 BO does not cover the restoration 

treatments proposed in the Restoration Strategy. FS 

and BLM are completing specific programmatic 

consultation with US Fish and Wildlife Service on 

this Restoration Strategy with a Biological 

Assessment and Biological Opinion. 

Where appropriate Section 7 consultation will be 

conducted for implementation of site-specific 

projects. 

1008 	 Site specific effects to water quality will be 

disclosed at the site specific planning level. All 

projects implementing this Strategy will be 

required to go through the appropriate NEPA 

analysis and approvals. 
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Kra:umrnendations.

• List in the FEIS wbich be'" m.IlIIgClllcnt prlll:liccs (II:-.iPs) "ill he used (0

avoid, mimmi:t..:, and mitig3te .... &:lter quality impacl~. Even it future Sile
specific analyses arc intc:'ldcd lO address thIS, the FElS con niH oudine
measures thut ate InC3Jll to be mcllulc:d in t\mue studie-s Include the
allowing:

Ruffer zones around streams and other w:alcr bodie:.s where no
trel'llmcllt will to'lkc place.
Gruing exclusion 1..nnes In riparian AlC3S to protect Cr1tica1 hablUlt
and \4-ater quality.
Staging of rC$LOrution treatments. cspecnilly in wot.erihcds where
wtiter bodies arc rllready impaned, (0 mitigate cumulative imparts
that n:wy rault.

• Include DnaJ)'lis of site-specific imp:u;H to Wiler quality in the I':£IS. or
comJnil to including tbis di.sc.U!:sion In fil1ltrc: docume.ntOlllOn or &::Jl\'UOnmeflw
impact tlnalysis.

• Idclltify avoidance and mitigation :.trnteaies for all id~ntified impaca.
• Include. anaJysis of cumul:ttive watershed effects lind avoidance nod

mitigation itratccies in lb...: FElS, or COllunit to including Litis discwsioD in
future environmcnral docwnent..~.

WClloncb

The: DELS ,".;tIes that restoration oc~i\fiti(:s would h.a.\'e no dTe:ct on \\"Cllands.
However the extent orthe pc:nentiA.1 restoralJoll footprint and the number of rivers And
Streams ill the l.l.l'ta indicote that a Clcnn Water Act Sc:etion 404 permit may be required,

Recommendation:

Clarify whether 01 CleM Water Act Sec.tion404 pennit is required for the
proposed reswfOluon :etivitic,.

• Idenl1f)' whDt specific mCOSW'CS will be: imple:lncnted to iW01d impllclS (0

wcthilid t1R:!S.

A!!JLWlJlly

rhe DE1S stnte! that elni~~i()l1<t of particuknc mauer IC~II tJ,an ten lOicron5 in
diameter (PM 10) ilud le$$ than 2.5 microns in dio.mctcr (PM),) frum prclicnbcd bumint
activities 'A/Quid incrcl15e the likelihood that the annual volume of emissions cou.ld place
'he lirs.bed outside of Its CWTent air qUGht)' Qttll1nment SW.ll15 for N:uional Ambient Au
Quality StCtndards (NAAQSl The oElS does not lnclude qu.vu..ilAtivc- inrormalion on
cutTent emissions snd c5Cm3les of1lu: amOWll ofC-lIl1SSiOfl3 thut ,",ouJd put tho: :lirsbcd oul
oflmainme.nt with NAAQS, Addition:dly, the ObiS docs 1101 dllCUS$ lllonilorinc. 1'IUS,
lhe FElS should include a dIscussion of Whlll emission monitoring will be conducted
during prescribed burninG Gild wl13t adjUSlmelllS Will be: n\-'lde to burninc pJtul1 if
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1008 	 Continued – BMPs would be determined during 

site specific project planning. The specific 

measures identified in this comment would be 

considered during site specific planning (see 

Section 4.5.1.3 Watershed Effects Common to All 

Alternatives). 

1009 	 None of the restoration treatments in the Strategy 

propose to dredge or fill wetlands and therefore 

would not require a Section 404 permit. 

Direct, indirect and cumulative impacts to wetlands 

are not expected as a result of restoration activities 

(see Section 4.5.4 Wetlands). 

1010 	 Site specific implementation projects would 

include appropriate air quality analysis. Monitoring 

of air quality during prescribed burns would be 

specified and approved in prescribed burn and 

smoke management plans before those burns could 

be implemented. 
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1010 See response on previous page.
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Letter – 102 

Type – Agency 

1011 	 The FS and BLM will comply with the 

requirements of federal and state laws regarding 

cultural resources. This compliance will take 

place at the site specific project level. The 

Restoration Strategy does not approve 

implementation of site specific restoration 

projects. 
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Modoc, La558l'1. Sha5la and Sl$kiyou COunties

$oplombe< 10. 2007

AIWamslnl
p~ RIY8fCA 96101

Atwarn!iiri Bllnd, P~ Rivef indians
Wally f>fO$ton
P.O. Box 1315
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Cedarville Randloria 01 N. Palula indians
Duanna Knighton. Tribal AdminlstTolOl'
200 SQulh Howa.d Slfeel Norlham Paiute
AltUfll!i • CA 96101
cedrllneMteillink.nol
(530) 233-3969

Cedarvltle Ranch9rl1l 01 N. Paiute Ind;"os
c.mcAnne Sligar. Envl'Ollfnental COOrdinator
200 SOulh Howard Stroot Nor1hofn Paluto
Alturlll • CA 96101
OiIdrllndlOdtlink.not
(530) 233-3969

Atwarnsiri Band, P,t RIVIlf Indlllllll
Mary PresIOn
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Allura. • CA 96101 1",1 Rrvor

AlWllfnll.lnI
1"" n,vol• CA 96058

Atwnrns!nl Baod. Pit R/vof lndlllnS
Hor'I,)Ou!<wl
1"00011513
McArthUf

AstarawlBllnd. Pil RIVGf Indlallll
Joslu PrllR)ll

310 e. McOowoll, AtM. 56 A!itllrawl
A/lufu , eA 96101

""-'M
I'"It RIY8f, CA 96101

KoeenlcklO BAUd, PIt RtvGf Incll_
irvin Brown
I" O. Box 923
Alturll!i

....'Slaw! Band. !>tI RfI/ef lndl_
Pat.leIa Protllon
P.O. Box 1453 Asla.aw1
Alturas CA 96101 Pil Rive.
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SF e_" . ..N-... , .,....•••=_.

'O"l_ '02<_

TO'" '11." .......... ' .,---
-~-

HBJ.o,
iIolY 'AMI: IS MAYMO,"DLEE ALYAKlZ,1 AM T111:COONCL Rl.Plt[SL'TAnVI;

lOt 1111; Il[WISED"W! IlASO(lFPITRMR lSOlA."S I RECOGMZEMO
u-.:OUlST.......0 TIlE "''l:~D FOR nilS P1I.on;cr MY OSI.YCOMMEHT IS Til...T YOU
Ji.U:P IS ~I~I) TilE NI:EO fOIl. fiRE WOOO FOR 11m I..QCAI.Jo<ATrvE AJ-llJUC""S L'I
EACH AIU!A TIllS 1'lIl00ECrCO"FJlS. ARI: WOOD WAS OSE Of" TIle MOST
l\II'OItTA:">T KESOllRCF. 111,\T WE AS ~ATlVE AMEIUCAl"S GATliF.RED. so Au.. I
ASK IS TlI"T WIlLN rOOM WOll:KL"'O [S A CERTAIN ARF.A'S YOUCOSTACTTlII!
TRItiF.S IN WIIICH TIlE AREA "AU.s IS l1tEIR ABOllICiL"AL rr:JI.IUTORIr.$ TO G1Vll
us PRlOttrrY IN "'" Y WOOO THAT COUlD Sf. csrJ) FOk FIRE wOOO. TlIANK YOU
lOR rAKING \IV CO~I.\IL''T

IIAYMO."'D I~E AloVARfZ

1l<1 You Yahoo'?
1,m! Qf'I"".1 Yahoo' M;ailll:aiII.. bnl~ I'f\l'«IIOn around
hup:JInwl yMoo,oom

fCEIVt
OCT 2 I lOO1

MOOOtN.f•
.....1UW,CA
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Letter – 103 

Type – Agency 

1012 	 The FS and BLM understand the tribe’s need for 

firewood gathering in the Focus Area. A Design 

Standard to address firewood gathering is included 

in Alternatives B, C, D, E and J (see Section 2.4.2 

Firewood Gathering). 
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Thank you for your support of this Strategy 
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Vivian Parkt.'T
6221 Shoo fly Rd.
Kelsey, CA 9S667

~i~DlIl'ker".l!.Imtband·OO

rbone.SJ0-622-8718
FLl.SJD-622-874S

O:tobel' IS. 2007

S14IIley G. Silva, Foresl Supm'isor
Modoc: Katiorol Forel.1
800 West Strcet
Alluru, CA 96101

RE: DEIS for Sagc SlCppe EcOl)'"= RCilofll.tion Slr.1I.ellY

~IMr.Sih"ll.

T1lt followirt,R comments arc in rnpome 10 !he DflI./l Enl"lTonmmtallmacl Stalemenl
(OElS) for lilt SaGeSl~ Ecos)"!Itm ReslCnlioo StBltgy released on AugUiI JI, 2007.
These commenlS are submitted on behalfof lhe Clhfomia lndilll BllSh'tw~-a,'en

Ai;socialion (CIIlA). !he CalifOllIla KIli,'e Planl Societ)' (CI'\I'S). Siern. FOI1.'SI legacy
(fomJerl)' S,ena Nevllli For~'U Protection Campaign) llrId mysclf. Vi..illll'arkclllS llrI
individual We subllliu~'d ..Jttai1ed eomrni.'llts on !he scoping notice for Iltis DEIS on
AugUSI24. 2005. The isiues and comments we raised 11 that time an. hereby iDCorporlled
by lefcrtnce inlo Ihill~lct. in order 10 sa.'!: space llIId llnlC.

The fortS! Ser.'!c!: and Lhe DUltau of land r.1Magem..'I'lt propose 10 dean:ul. bum or
olh.er"..ise reroow. nall"e jurupct fIftS on 30.000 acres pet }1:31. for SO )'<':11:1, ...·,thin a 6.S
million acre pl1ljecr arta in nor!htaSl California.

b~lle I. Tbe rUrpcKC and Need

The osltmiblc purpose of the project. as suggested by !he Mnle of lhe projtct. is 10
lY>f.Dre!he "Sage Sleppe E<:OS)'SICffi.M IlowC\·er.lhe Swl1III3I')' section of!he DElS maxes
il dear lIlar.!he real purpose of!he projecl '110 procluee increased for~ for !i\'eslod:,
...·hile mainlaining hunling condillonS for \arlit game armnals (mule <ker and prong:horn
anlelopel.

TlIb1e 2 inllJe Summ3ry (Pili. Ai-Aii) lim Lhe "Rcsowee IlI\fIxu~ ofLhe project. a:>
oonlp.1.rcd by each allCm:uh·e. For impllCts 10 Wit.llifc. the e'lIlualion mreria fOt imp:ltlS

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

Letter – 105 
 


Type – Org 
 


1013 	 Implementation of this Strategy would have a negative 

impact on the ranching industry in the region (see Section 

4.7.1 Regional Economics) and is not predicted to greatly 

increase hunting opportunities for deer (see Section 4.74. 

Mule Deer Hunting Opportunities). 

1014 	 Table 2 summarizes some of the key impacts. Chapter 4 of 

the EIS contains the effects analysis of many wildlife 

species including juniper associated species (see Section 

4.6.6 Juniper Woodland Species). 
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~e gi"cn for anI)' two SpeCies. mule deer and pronghorn ante.lope. This JeaHs out al11he
other "'ild1ife dependent upon the juniper ecosystenl.

For "Recreation:' the criteria are ba.l;ed on "Inlpro\'emcnt in mule deer habital which
could lead to increase in the nwnber of deer tags issued." Ilunting is identified as
providing only 2% ofLhe recreation use. by the public on the Modoc "" (page 156). Ln
COnlt"J.Sl, 75~~ ofrecreauol1 use i!lldcmified 11S "Viewing naturol features such as scenery.
flowers. etc on KFS lands" and )()b/o of recreation use is "Viev,dng wildlife, birds, fish.
etc on ~FS lands."

The DElS ha.s inapproprialely skewcd the cJwironmental analy"is lO the impacts on big
game species and fail" to address the impacLll au Junipcr ecosystcm wildlife in this
sununary. This is in spite orthc fact that on p3gC v-vii In the Summar)' ofthc DEJS. there
were 13 issues identified as &.ig,niticant by the agency. including impacts to juniper
wildlife habitat (issue ti'8). ~EPA tequiJes.•IEach cilvironmental impact statement sh3Jl
conlilUl a summary which adequatcly and accurately sunurlaria5 the statement. The
summary shan stress the major conclusions. aeeas ofcoruroversy (Including issues raised
by agencies and the public) and the i....es 10 be resolved" (40 eFR § 1502.12).

\Ve continue to object to the basiC asswnplion behmd thiS EIS, mat the natural succe.ssion
ofjuniper presents a need for cnassive.• imenshe clearcuning measures. Indeed. the DElS
llcknowledges that tbe present c:<tcm ofJuniper is due: to D. cOlubinlllon of f8.c'(o":
grazing. fire suppression, and climate (Appendix A. PA- 13). Ofthese~ only cJimne IS

narw31 (although c\en climate ha.~ DOw been altered by human a.ctivities). Climate is
considered to be the nurnber one detenninant of llllLd.scapecOlilposition (Stine 1996).
Since linle can be done to alter the local clim3tc in the llJ\31ysis arca. it seems prudent lor
the agency to address what can be done about lhe other two faCtOrs:

Thc:se Sludu:s and DIb"fS ba\'C! roIKlu&.."Jd lh3t me 1I)cre3~iJ~ dc:mil)' of WClit~lnjunlpc!' 0\ ,:r time
..,,~ primcit) dJC to ,11C' lnhlal st\C" dom('flic U\nlock url.l:ln~and too moJlticalion Ofl1lC
nre rt'1;lmc l.n Lhe sage SI~PPC: ~Os:y.ucnl combulcd wnh 1\lrmer aDd ""('tIel climatic
COOd.llions:. (Plge 8. ApJ>I."ndix A).

It is inappropri3tc and irresponsible to fail to address all three of these issues relath'e to
the likelihood of succe.:"s or f2ilure OftllC a1tCrtUllJves to meet the purponed purpose and
need. detailed inronnation concerning thesc threc factors must infonn the dc\clopmcm of
appropriate and effective altern.atlves.

A. The EiS must uplaln these lnronJtrulties:

I) Lack or Ure Is C1luJirt~ junipers (0 expand
According to the Fire and Fuel. Speciali.. Report. "Il]n the >aseblUSh steppe, lbe
interruption of fire return interval"" from fire suppression aeti\ itics did not occur llntilthe
late 1940s. ~or to the late 1940s, only minimal suppression efforts were attempted
because oflimitoo acc... and low limber vaJues (Miller iUld Rose 1999)" (pg. 5, Fire and
Fuel' Report).

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1014 	 See response on previous page 

1015 	 While climate is considered to be a factor influencing 

landscape composition, in the Focus Area there have been 

other major anthropogenic factors that have combined to 

change the landscape vegetation composition. This view is 

strongly supported in scientific research. The impacts of 

livestock grazing (see Section 4.4 Livestock Grazing), 

climate changes (see Section 3.2.8 Climatic Changes) and 

changed fire regimes (see Section 3.2.2.3 Alteration in Fire 

Regime) are addressed in the EIS. 

1016 See response on next page. 
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1016 Modern fire suppression (since the 1940s) has likely 

had some impact on the fire regimes in the Focus Area. 

The change in fire regimes was initiated in the late 

1800s when wide-spread livestock grazing reduced the 

fine fuels that could carry relatively frequent ground 

fires that would have killed juniper seedlings. The 

information included in the FEIS on increases in acres 

burned, is specifically related to forest fires, not fires in 

sage steppe ecosystem (see Section 3.4.1 Wildfire). 

The view of the sage steppe landscape mosaic that is 

presented in the EIS is well supported by scientific 

research. 

1017 The Restoration Strategy would result in a more natural 

carbon cycle compared to existing conditions. If 

biomass would be used to offset the burning of fossil 

fuels then there would be a benefit from using the 

renewable energy from juniper trees. There are no 

juniper obligate species, but there are several sagebrush 

obligate species that are in decline in the Focus Area 

(see Section 3.8.2 Sage Steppe Obligate Species). 

Dense juniper woodlands have a low biodiversity due 

to the lack of ground cover (see Section 3.2.4.2 

Western Juniper). 

1018 Grazing will be managed to meet restoration objectives 

(see Section 2.4.3 Livestock Grazing Management 

Practices). 

1019 See response on previous page. 
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B, Pholo and Piol Documentalion IJ .o..lid,

The phoc.~ and hi.storical plot dam. used to compa'-e bJ~torical land use In the analysis
otrca, cOlnparcd to today. are not \'aJid. Widespread clearing orjunipel hed already ta.1c.en
pl3ce wb{'''Ilrnese pictures were taken and plot dam collected, thus they do not represent
the narurol plant community. Juniper was elinunated by rMelters, Jogged [or retlCe posts.
and timber. cut for production of charcoal. and chained using bulldozers. ntis has been
\\'ell documented in historical documentf;, none OrWhlCh seemed to make their way uno
the dis.cusltion in the DE.IS. For example, I.heenure frO<.'ccdln8j from the Import3JU
USDA Pinyon-Jwliper Conference lO 1987 ",cre nOl used to infonn the present DElS.
The Proceedings ha"e nwnerous artIcles that discuss lhe hIStory ofjumper etl:~dication

measures by ranchen. :md "lUnge improvement' managers over the last ISO yt.ars
(lnlermoun"'in Researcl1 Stolio" Oener.1 Tecllnlcal Repon INT·215). The DEIS
completely rails to disclose the historic~ impacts on the juniper ,,·oodland community
due to histoncaJ and Ot1go1ng eradication scheme:!lo.

C. The DEIS narrowl}' llmiu ItJ stlentUic references (0 "ran~e" references, to the
udusion of more SC'Ie.lHllic dbcipUu('! based ou nlru.raJ se:ienet, not U,"('s(ock
productl~lty. The base tlmcllne IJ arbllra,)' a"d 001 supported by 'clenoe.

The :ubitrJ.ry but con\dlienlly chosen target time-line for cornparU'l~;j\U1iper today with
historical conditions 1870 is noucienulicaUy vahd. ny 1870, tnonnous gr~zing

impacts end settlement had already impacted Juniper BOd grea.tly reduced its runge, while
also se\'erely reducing mUwe perennial yrasse-s (see for example. Burcharn 1957). The
Modoc NF's o\\.1} "'ebsitc teUs the history. compiled in 1945:

By the tUln oftbt' centJ!). a lIuJf Pion thall Ih!'" dfcadD liRe thzlJ fitst ~':tlCrlll gr&Z1nt t.sc,
the Modoc rangt~ "'Cre: in a iOrry condilior: and in p!acC'I hlld berome mere: dust beds from Ihc
u'lL!npLiug ofm)riads of sharp bOlla. 1.oeal cllmcmea faced _ raoo dteary·appcanl'lg futUl:.
AceL;.itonri ti lb:) .... o,e: to lL"'tramrr.tled UJle: orth~ range: themscl\Ci, ~ilhou~ imerfcrtn\.""t' by
a!'l)' Go\emmem -sene)'. UWa.li not \.tiltH 19011ha~ lhe Madoc l.101.J.luen p togelher i-uffie:kl1!l)'
to take lUh1ltlUiSt ofthc rc~jeColTered it) t~ FOrt:sl RCiC'.ne Act of Mtucb 3. 1891. Thill )'tat a
pc-.nion sjgned almDil to Ihe bit man lLmong the b\'CSlOCk and busi.nca im~tJ of~10d00
~ou."'<)' \ttb pre:~cd to the wemmcnlaskin.. th.at & CoreR rc:se:r\'C be C'fl:ated. (Bro~n 1945)

Of course juniper hod been greatly reduced by l870. thus " look back 10 thOl period
would falsely depict a reduced distribution ofJuoiper. further, a retum to the conditions
of 1870 "'auld meon " returo to the depauperate Inndsc.pe caused hy hundred' nf
thousands ofheod of ,heep "OIl other li'e"nck cenainly 001 • goal th.at "'e 'hould be
espiring to in 2007. The agency must reject this methodology.

The niltUf31 role of climate has still not been prop...,ly acknowledged and has not been
u.,ed 10 infonn lhe pUlJlose .nd need for lhe projccL lly lailing to toke KEPNs requued
"hOld 100k," aod by narrowly fncusillS on range r...""'n. lhe prep"rers oflhe DEIS
completely rni.<sed lhe most important findingln Mehringer and Wigand" (1986) pOpet
in the Proceedings cited above. namel)':

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1019 	 Historical juniper harves t within the Focus Area was 

limited by the small number of people present. In the 

past 50 years, there were a very limited number of 

chainings in the Focus Area. The analysis information 

demonstrates that the amount of juniper in the Focus 

Area is much greater today than in 1946 (see Appendix 

A - Ecology Report). 

1020 	 There are 17 pages of references in the EIS. Scientific 

research that is published in peer reviewed journals has 

been taken as a whole in assessing what the scientific 

community is finding about the vegetative composition 

of the sage steppe ecosystem. The basic findings are 

that mature western juniper occupied a small portion of 

the range that it does today before human influences. 

The causes are well supported from an ecological 

perspective. When extensive cattle grazing reduced the 

fine fuels, frequent, low-intensity fires did not have the 

fuels to burn and juniper was allowed to establish itself 

and increase in density. The decline of the sage grouse 

also provides landscape scale evidence for this change 

in the ecosystem. 
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Sr.utc.s ofrad.ioca.'bo!l iLted lSsembla~ offouiJ pollC'TllUld llUCl'Or""iL. ~emed to U'idicate
mill o\er the past few tho~ ycL"'S ",esl.:'lnjumpc:t had u.nd..""1~~ dWlg~ in range sod
unporta.'lCC urater thaA tho~ "1uu':ntd ,"Intt arrtnl of Europtin grtllng anjmais and
dteliDt la uDcontroiled tln~t nt~•.. lfjun.zp..."t pol~n pc-Icentl~cs reluonabl) ren~ct a.hundancc
of\\cst:mjullipc:r ItlO\l.Ct C'!e\.d.iOll' thl:ll on the llI\'c:lgc.tbc- period fram aboul4000 10 2000
B.P. '9ritfltued nUCtWU~ t'.'lgnioi:'i ofjumpcr v.oOO1L'lds t'.s:ttrdln~ thM~ ofloday. Also
Im.lone spread ofJt.JIiper 1ll.3)' be 1)0 l'l'lICft 51gnifiC&ln lhar. potclrtially sunilar C\;:onu :abo101 1600
and ssa B.P., and another thal begin ab\)4,It .:.00 )e:ll5 ago 001) to "'al'le 200 }~rs liter.
(Mehringer and Wig:l:ld 1987. cmpha~ii aMedl.

Climate has been said to be the nUluber one lletconinant oflandscape compcnition (Stine
1996). Sites that arc unfavorable or rn:srginal for pol'lUlation eMll.blishment wlder one
climatic regime may become hjghly suitable under another, and Vice versa.
Environrnental variability 31 annual to nulleflrtil'11 time scales mUSl be eons.idered in
assessing likelihood of colonization and spread of natur31 populations as ",en as
introduced species. For cx.mple. as s!lown by Lyford el.1. (2003):

)tlarJI1.1 m\ :uions ha\ e o.:-eurred N.JlUICI)' in the paSt ~n re:spoo!iC 10 IOUj;·letm environmental
dlangc (Webb 19&7. H.mlle) and Webb 198&, S'4.:-uwn ctal 1999. Jaclion and Cherped..
2(00). and can be CAptC"iL-d 1l) bccunv.: toon: pl'e\ lllct1t in comlllM, lk:L-adclro 1ft r~!iC' to nUn211

land-lJSe and Illobal cban~e (pannes&tl e. al. 1999. W.t~ll:r C1 ..L2002).... Furtbtm'lOft. onstoio"
nllunllo\"asM:tns rna) be irA'Qi4It:~ 1.o.OO.:l's1OOd In tilt .b.WDt't of k.o",If'd~r:about pail
lovuklB patltn.i. FOI insLlnte. ,..ood[at~ eApanstOf~ :rnribuu::d ttl hUO'..3Illand·usc prxtices
U;.."'U1I1g. fire supprcssion) It'Jly Ul fiOOlC' CtieS rqlR':!iem condRuadon or ft'surnplloll of
Ift~'asklns IDllllttd IOA~ bdort' [liro-American srulrmtal (S9tC1natn C1al. t99Q. emph3iii
.<ldod~

All of the science we h3\'C cited, not biased by "range improvement" purposes. seems to
point irlthe direction that juniper in this analysis are3 IS indeeel Ole resuh ofa resumption
of a nalUral cxparL'Iion that was in progres~ long before ltettl~Jtterlt by Ihe first Euro
AInerica.ns. The faHure oflhe OElS to incorporate an equal rlumber ofnon·r3J~gebiased
references. and eqU31 analysis of the same·. in the production ofthe DEIS makes the entire
proposal inadequ:ne to meet NEPA's "hard look" requircments for accuracy and
integrity.

(uut 2. (umulath't Impatts.

The DEIS f.ils to .n.ly"" the impocll. OIl wildlife <llld M.o.gementlndic.lor Species
from \he cumulative effect of the project upon '\ ildhfc species. Simply ackno" ledgin
thallhe:re are cwnulalive impacts doe~ nOi. meell.hc uhard &ook" required by ~EPA...
Quanl.itativc as "ell as qualitative data musl infonn decisions about the rel:uhe impaclS
of the various allemati\<es.

As noted above. the DEIS fails to acknowledge Or analYl.e the irnpaclS of mas."i\<e juniper
eradication eITons historically, and most recently under agency aegis, oflhe 1950s and
'60s~ "Vast areas ofthcse woodlwld..~ havc becn cleared in the paSI 30 years to sl.imul31e
productiOll or forage for big g.rne ""d li'CSloek" (O'Meara et .1.. 198 J). Wh., were 'he
results ofthose extensh'e \cgctation modifications" Did ule ecosystem )IOU "ere trying to
restore at thallime return1lfl10l. "lhy'! According to O'r\'1cara. brecdmgpbird densities
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1020 	 continued – This Strategy is not directed at range 

improvements. The scientific literature from the 

Journal of Range Management, for example, is only 

used as it pertains to the function of the sage steppe 

ecosystem and changes that have happened there. 

There are many research papers that are not associated 

with range resources that document the expansion of 

western juniper. 

1021 	 The EIS does present the cumulative effects on wildlife 

(see Section 4.6.4.7 Cumulative Effects – Sage Steppe 

Obligate Species, Section 4.6.5.7 Cumulative Effects – 

Big Game Species, Section 4.6.6.2 Cumulative Effects – 

Juniper Woodland Species, Section 4.6.7.2 Cumulative 

Effects – Neotropical Migrants, Section 4.6.8.2 

Cumulative Effects – Culturally Important Small 

Mammals, and Section 4.6.13 Wildlife Cumulative 

Effects). This analysis shows that juniper woodland 

species would decline and sage steppe obligate species 

would increase. 

O’Meara did his research in the southwest US in the 

pinyon-juniper ecosystem. The vast areas of woodlands 

were in Arizona and New Mexico. The wildlife effects 

that he describes are from a different ecosystem.  
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declined by more than half in arCas whcre juniper had been c1e~ed. e"en on pJOlS cleared
15 years previously.

Juniper was systematically eradlC3ted from ItS historical rartb>e beginning about 1860. The
forests werec1eued to use the long.Jastingjutupcr"oOO for f~ce post§., it was used for
limber :lJXl burned as charcoal to Jile mining smelters and to clear the IllIld for Ih'cstock
grazing and agriculture. fvhllions ofhectares were c1c3Ccd USIng chtumng with bulldozers•
•nd sagebrusb wa.s elimilUlted wilb phenoxy.based herbieidcs (2.4-0 & 2.4.5-T) 011

millions ofhectiltes for decades, begillninj; in dIe 1940', (USDA 1945). The ewnul.,i, e
impaCl.llto nath'c ecosystems from these catastrophic disturbances must be analyzed in
the EIS in light ordtis late.n proposal to further reduce nutive juniper forests.

TIle cUI.lluI3ti\~e impacts: of what 3t1I0untS to a Chapter Three in the hIstory of Jl1nlper
cradtcalion. The impaCl.s upon Wildlife dependent uponjunipcr has not been Bdequutely
.nalyzed in Ibi, DEIS. These impacts must he ac""",tely di,c1osed and analyzed in Ibe
coutC.~t ofcwnulnuvc impacts as required by NtPA.

Issue 3. Erosion
1n the discussion of er0$10n in the Soils Report. there is no aclmowledgelnent th31 a
closed canopy Juniper woodland is the most succesliful buffer against erosion (Gifford
1970, W,lli",", et aI 1972; Ileede 1993). Furlber, allbough Ibe Fire and Fuels Report
identifies the proliferation ofcheat gJ'alts 3... a factor in altered fire regimes llfId subsequent
erOSiOlt me DElS does not dIsclose lhis tnfonnation.

The Soils Reportllfld DElS also did not include a disclosure of pre ntId post-treauncnt
soil compaction and ground CO\'cf.

Issue 4. The DEiS failed to disclose the result~ ofaruluBI sut\eying for population trends
and viability. and dislnbution of Sensitive, Species-At-Risk (SAR) and Management
Indicator Species (MIS) as reqUIred annually under the current Modoc nalional fote.ltt
plan (SNFPA FEIS, Appendi.\ E as .mntled in 2004 ROD. p. 70).' II.bital needs for
specie~ must be assessed ul QunDtjC..U~'e Ind qunlltatiyc tcrms. Data references must be
pro\'ided to the \'ar1OUS habitat types for the specacs described. discussion regardin
iID10unts ofhabimt for the Vl.UI0US life cycle functioJlS fOI the species., how lhe habiun bas
been (or will be) aUccted by past. current llfId rea.~nably foreseeable future aCliorlS, 300
disclosure as to the population trends for each of the described species.

Further, rable 24 on page 119 does not correctly reneclthe requirements in Ibe 1991
Modoc LRMJ' or the 2001 SKFPA. Annual population data is required for Ibe ,age
grouse. goshawk, red breasted and red napped ~psucker. willow nycatcber. yel10w
waroJer and other MIS in the LRMP, as welt as lhe many species fOf ",hom anJlual
population ,,;ability data is I\.,<!uired under the 200 1SNFPA. The DEIS also does not
project the popul3lion Or habit3t trends over the life ofule SO ycar project on 6 million

• Thi:o reference is the go...~mng fOftSl plan foc the regIon. the SIC'lra Ne\ ada Forc-si Plan AmMdlne:!L
Appendix F.... the monilorins oompol'lalt '" hicb addrt'iloC'~ MIS. Ii incorpot'itcd into the 2004 supplanetlt to
the SXFPA..

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1021 	 continued – The systematic eradication that the 

commentor describes is not supported by evidence in 

the Focus Area.  

Western juniper associated species populations have 

been on an upward trend due to the increased density of 

Western juniper in the Focus Area (see Section 3.8.4 

Western Juniper Woodland Species). 

1022 	 The recent scientific literature and experience in the 

Focus Area suggest that closed Western juniper stands 

have a high erosion rate due to lack of ground cover 

(see Section 4.5.2 Soils Resources). The references 

provided are from the pinyon-juniper ecosystem in the 

southwest US. The role of cheat grass is discussed (see 

Section 3.2.6 Noxious Weeds and Non-Native Plants). 

Disclosure of predicted soil compaction and ground 

cover would be completed at the site-specific planning 

level. 

1023 	 Monitoring requirements for MIS and sensitive species 

are presented in Section 3.8.9 MIS. 
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acres. Given the long tune fmrne and Intensity of the proposed proJect. the DEIS must
ensure mat population viability IS ensured for wiJdlire usiug analyucal da.tll b3scd 011

baseline and annual population monitoring.

Is...e S. The DEIS lists the sagebrush obligate species lIlat the project pIJJJ>Orts 10 benefit.
The EIS IllUSt demonstr.lle how Ole I""posed project will benefit these .pecies. and whal
specific restoration ~cti\'ities will tale place. Mitigation measures rnlL'lt be. supported by
onaIytical data (Idaho Swtlne Conere.. v. "D,o.nas, 137 F 3d I146. 1151 (9l1l CIr.
1998).

\Vhat sUJ"\'cys ha..'e bCCIl undertakell and ",hal efforts ha\lc been made to date to recO\let
population. of sage grouse on thc Modoc NF? llow successful have lIlese erforls heen?
\Vhat :!.dapti ...e management responses ha\e been made in response to past efforts to
unpro\·e habitat for the sage grouse? In the J2·MolI/h FmdmJ:!ur PeW/ulu Tu LUI 'he
Greater Sage-Growl' C1.f ThN!Cl/('n(yJ or Endanb'l!rcd; PruPO$t.'f1 Rule issued by US
F&WS. the k.nown threats to the species were gh'en in this order:

"JI)\'~iw~ species. mfrllSlCuL1urc l!t related to encf);Y develupment and
urbanizauon. wildfire. agriculture. grtl.lmg, energy dc\'elopnlcm.
urbanizatioJl? strip/coal mining. weather. and pin)'on.juniper expansion."

It appears then. Om! enortS to reSlore sagebrush SlCppe and associated species should
begin "ith oddre..ln~ the lOP priority Issues Ii.led here, rather Iboo the lease issue,
plnyoo-junlper exponsloo.

Is... e 6. The EIS has not provided documelltniiollihat the proposed projCCt will nOI
significantly ad"ersely impact llH~ viabilil)' of species associated with juniper woodlands,
incluwng the following:

JW1ipcr tiunousc. pinyon mouse, mule deer, pron.Btail antelope, pin~on jay.
bushy-tailed woodra~ bushtil, ferruginous hawk. ash-lhroated nYC81chcr.
pbainopepla.. Scott's oriole, calliope hUlluningbinl, Lewis' woodpecker,
bl3ck-throotcd gra.y wi.UbJer. Townsend's solitl.1He. gray \lireo, chipping
SpiUroW, gra)' flycatcher, rufous..crO\\'lcd spanow. p)ur.nbeous vireo.
""estern bluebird. mountain bluebird, Virginia's wa.rbler. mountain quail.
Clark's nutcracker, cedar waxWing, mOlintain chickadee, 3rtd black·biUed
rtUlb'11ie.

~O basis is provided OOr documentation of n."'Scarch nl1ditl~ to support the DEJS
preparers' conclusion tbatthtre wil1 be sufficient habiwt for these species remaining
3fter the project implememauon. Impacts to these species must be analyzed based on
similar projects impacting thi.s habitat throughout thell range. furtllcrrnore, the courts.
ha,e ruled lbat miligation m.asures llluSt be supported by analytical dam (Idaho Sporting
Congress I' Thomas. 137 F 3d 1146, 1151 (90, Cit. 1998).

Issue 7. The cwnulauvc impact of increased jWlipcr eradication, regardless of the method
of re.moval, will increase the prevnlcnce ofcheat gms..ll (Bronllu l£'t:lOnlm) and the

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1024 	 The EIS presents and analysis of trends of wildlife 

species based upon an evaluation of the restoration 

treatments (see Section 4.6 Wildlife). A discussion 

of the conservation efforts for sage-grouse is 

presented in Section 3.8.2.4 Sage-Grouse. 

1025 	 Trends for many of the species listed are presented 

in Section 4.6 Wildlife. Juniper habitat would still 

be present across the landscape (see Section 4.2.1 

Sage Steppe Ecosystem Mosaic). The sage steppe 

mosaic would provide juniper woodland and old 

growth juniper habitat for species that rely on those 

habitats (see Appendix A – Ecology Report). 

1026 See response on next page. 
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acceleration of the conversion of the plant communiues In the rcgion to non·native
annual grasslarlds. In that case, the BJ'e8 wiH indeed become "steppe:' a designation
associated with lhe annual grassland steppe of Eastern European countries Yo'here Bromld

ICcltJrum originated.

According w thc Fire atld fuelf. report. "Cheatgross in this vcgetation typ,e increases fuel
load and corltinuity; is highl)' narnmable; and increases the ability for fire to spread. all
we.l1 as: its intensity. Following a fire. the bumcu area generally re-coJouizes "'ith an ~'ezl

greater abundiUlcc of cheatgrass" (pg. 14). Yet, the DEIS did not mention the 3ssociation
of cheat grass with altered lire regimcs and livcstocK gr.lLing., nor did i't analyze the
irnpaclS of lhe Pfoject all cheat grass proliferation. Considering the scale and intensity of
the proposeu project, Ute DEIS fails to meet the rcquuemcnu ofl'\'EPA relative to
significant issues. This issue \Vas brought forward by CJOA in OUr comments in August.
2005.

Thattk you for the opportunity to comntetlt au the proposed project. Please continue to
keep us informed .boul the project .s you proceed ",ilh the .nalysis. Ifyou hO\ e .ny
questions. feel frec 10 call me .1 (530) 622·871

Sincerely.

.,'Vivia.n 'Pa.rfier
Resource Policy AI\31yst
Californi3 lndiaullaskctwcavcrs Associ3tion
california ~ative Plant Society
forestry Program, Sierra ~C'\ ada Re{;ion

Craie 'TTiomas
Director
Sierra legacy (fomlerl)' Sierra Ne\'ad3 Forest Protection Campaign)
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1026 	 Cheatgrass is described in Section 3.2.6 Noxious 

Weeds and Non-Native Plants and an effects 

analysis is presented in Section 4.2.2 Noxious 

Weeds. The current area of cheatgrass in the Focus 

Area is small (Botany Specialist Report for the 

Sage Steppe Ecosystem Restoration Strategy). 

Surveys for noxious weeds and non-native 

invasive species would be conducted at the site-

specific project level. In addition, the Monitoring 

and Adjustment Approach would be used to adjust 

restoration methods if unexpected areas of 

cheatgrass become established following 

restoration treatments. 
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Type – Org 
 

1027 	 Mechanical treatments would be allowed in 

SPNM. However due to their more remote nature 

(� to 3 miles from existing roads) most of these 

areas would be treated by fire use or hand 

treatments. The recreation analysis in Section 4.10 

Recreation presents an analysis of impacts. During 

site specific project planning actual areas of SPNM 

to be restored and the methods used will be 

specified. 
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la5tly,liino;e ..~ "",bm.itll,.'!J ow ~ll1g IClltr tlte I)I.M'1 Alllll'U Field ome~ has
a:pprD"W its Rnour~cMlUlagetntlit Plan. TIle BlM u!ied tlte RttrealiOll Opportunity
Spe\.'tnIm methodolClgy to l'Steb~shprimiti,'c and SI'I'M lone.l throughout the rqpon.
Many of these areu aeOOlSil!e ofnilting WSAs. While the DEIS discusiU "'hal. ..wid
lind ..auld 001 be allowed m WSAs, it doel nOl dl'SCribe .. hat may occur in SI'I'M II.
primiti~ arn.s lh.:It are outside of them. Thil iii irl1fllll1lint gi\-m that there are a latl!e
number of thi.'Se areas. ineludinl!'

BL>'11and J miles n<ll'lllcast (IfCallby (SI'NM)

Cinder Flau (SI'I'M)
ElSlCln I\op(' ofRound Mounll.in (SI'I'~ll

Ila)" Illld Turner Call)'OIlIi (SrN~1)
Ilollmbeak S...an~ (SrN~I)

McDonald Peak (SPNM InII primili\'C)
Mount Dane (prim,tive)
f\orth..-elit flank of Maid MouJ1Ul .... lSI'f\~I)
Pit Ri"er Falll (primiti\·c)
Sheep Mounlllin (pnmiti\c)

Sblql Valleyl6a.ld Rid~~ IDdian fo,lounllin (SI'I'M and. primitive)

[t is illlpent;"c lh.:It the ftDll union ofth.. ElS de;;cribt' ",hal ..'OUld and would DOl be
allowed in thae IlI'US and disclose the im~C1J of the ,'lItiOlllll1emati\'CS. As "'ith Fore..l
service SI'I'M and primiti\'( areas, ..'C mj\lCSllh.:lt no mecltaniclll lreillneni be allo..'a!
In an)' BlM lartdlzoned as primitive or SPNM.

Thank you ror considering ow eom.rnelU. P!use bep Illi abreutorthe Iall.'lit
dnelopnenb> ",Ilh!be lOIS in lhe comlnll mllntB

Sincerel)'.

trr--~
R)'lIn Hcn;;on
Policy Dutttor
California Wi1d<.'nlo5i Coalition
1'.0. no... 993323
Redding. CA 96099
(1') Ho-246-J087
(M) 530-902-1648
(f) S74-966-2J24
E-mail. Ibenson@<:alwHd.OfJ:
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1028 	 Mechanical treatments would be allowed in SPNM 

but not in WSAs or Primitive areas. Again, due to 

their more remote nature (� to 3 miles from 

existing roads) most of these areas would be 

treated by fire use or hand treatments. The 

recreation analysis in Section 4.10 Recreation 

presents an analysis of impacts. During site 

specific project planning actual areas of SPNM to 

be restored and the methods used will be specified. 

Appendix A Page 24 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.
j

J
§

t
I

,'I!

II:H• I;tJP

,•i:::f!i:
•••
"I

.
·,I'·a.:
•

='
•

•

Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

Letter – 107 
 

Type – Org 
 

1029 	 The analysis shows that with less fire use, air 

quality would be easier to maintain (see Section 

4.3.3 Air Quality). 

1030 	 The time required for burned areas to recover 

enough to support the return of livestock grazing 

would be determined through monitoring following 

restoration treatments. 

1031 	 In the socioeconomics analysis, the most 

reasonable estimates of costs have been used. They 

do show a substantial cost for the implementation 

of prescribed fire projects (see Section 4.7.2 Local 

Economics). 

1032 	 Alternatives D, E and J emphasize using 

mechanical treatments where economically viable 

based on assumptions provided by the biomass 

industry. 
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SAGEBRUSH SEA CAMPAIGN
222". W, P~l:-'ODRIVE

CHA.'lOLt:R. ARIZONA 05224
WYoW.&o\G.EDRU5lIS£A.ORG

Stelt b)" cl«tnlll;email to eommuu.-plclntIoOUlh"ul-modCK~rl-ffll.llJ

(),;wl>tT IS. 2007

Sllgf St~ 1:ros)'Jkrn ReilOr.llllln Slra~8)' DElS
800 Wcot 12" SU'Ct!
Alwrn, Californil 96101

Gebllepeoplc'

I am pleased 1lIINblnillhe following COl1lnlCnlll 00 1M sage Slfppe EcoI)"1.le,n ReslOntion
Sll1IkilY o.antnvi~ lnlpaCt S~lel_1 (Sage SI!'\lflC DEIS) on behalforthe Silgebru>li
Sea C!tmpalllll- These con=l~..oo ,ncorporate!he 111.llC~ rcpon, MlU\I.(rioK WCSl<>m Juniper
10 Re>w.e SagfbNSh Sltppl: BrId Quakinll As~ SW'lds, p1bli>lied by Ihe SallfbnWI sea
Campa;J;Il in 2007.

Page lV. "Tllf Alluras field Officc of lhe Bureau of1.lnd MllIIllgfmcnl will amend its
Reioun:c MarI38erDolnt Plan 10 ~nect \hc rcotOnlion >In.lcgy. 11 i, anlio:iplled IhI.llhc Eaglc
lake ..,d SUl'llri5e Ficld omen may also llllflld thelt plans, ali lIPP«'Priak.W

• TIle Alll:rU, Eagle lakc lIld SllI"prisc flCld oJlicc~ 1la\'C r«mlly dnfted ncwl'CSOllttt
managanrnl plam (RMI'), II is unfortu:131e lhllllhcsf BU~lu ofla."1d Ma~mcnl
(BUd) rICk! offta! did nol JlO'lpOIle their plaDning prOCf.i5eS 10 inoorllonlC Ihc IindiJl8lo
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Letter – 108 
 

Type – Org 
 

1033 During or following the Record of Decision for the 

Restoration Strategy, the Field Offices would make 

a decision on amending the Proposed RMPs (see 

Section 1.5 Decision Framework). 

1034 The one year of rest before prescribed fire and two 

years of rest following restoration treatments are 

listed as minimums, with site conditions and 

monitoring determining the actual amount of rest 

needed. 
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1035 	 Decisions on the use of vacant allotments would be 

made during site specific planning. 

1036 	 The FS and BLM have recognized that livestock 

can spread noxious weeds and invasive non-native 

plants (see Section 3.2.6 Noxious Weeds and Non

native Plants). The Strategy includes a Design 

Standard (see Section 2.4.3 Livestock Grazing 

Management Practices) for rest from grazing 

following restoration treatments that would 

eliminate the risk of introduction and spread of 

noxious weeds and invasive non-native plants from 

livestock during the rest period. The rest period is 

intended to maximize the reestablishment of native 

plants, which would minimize the threat of 

introduction and spread of noxious weeds and 

invasive non-native plants in the future. When 

livestock grazing on restored sites is resumed, 

agency standards and guidelines for livestock 

grazing would maintain or improve the health of 

native plant communities.  

Please note that the risk of spread of noxious 

weeds and invasive non-native plants for all 

alternatives except Alternative B (Proposed 

Action) is moderate. 
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1037 	 Seeding of native plants would be considered 

during site-specific project planning for restoration 

treatments (see Section 2.7 Site-specific 

Considerations). For wildfires, seeding would be 

considered during the Burned Area Emergency 

Response (BAER) planning process. 
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Letter – 109 
 

Type – Org 
 

1038 	 The Sage Steppe Ecosystem Restoration Strategy 

does not propose to change the authorization of 

livestock grazing. However, appropriate Standards 

and Guidelines will be utilized to maintain or 

improve the sage steppe ecosystem. Please note 

that the Restoration Strategy includes a Design 

Standard for Livestock Grazing that specifically 

includes rest (see Section 2.4.3 Livestock Grazing 

Management Practices). 

The use of herbicide is not proposed in any of the 

alternatives analyzed in this EIS.  
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 Letter – 110 

Type – Org 

1039 	 The Focus Area has been identified as a sage 

steppe ecosystem based on research and terrestrial 

ecological unit inventory (see Appendix A – 

Ecology Report). Historical data indicates that the 

sage steppe ecosystem included scattered Western 

juniper trees and some juniper woodlands. The 

composition of this mosaic has changed since the 

mid-1800s due to anthropogenic actions. 

1040 	 The purpose of the Strategy is restoration of the 

sage steppe ecosystem. The Strategy does not 

change authorization of livestock grazing nor 

propose increases in livestock use. In fact, the 

Strategy calls for a substantial amount of rest form 

grazing to ensure that restoration objectives are 

met. 

1041 	 The analysis does not rely on soil survey or ESI 

data to determine what the vegetative existing 

conditions are throughout the Focus Area. It uses 

aerial photographs to analyze juniper density (see 

Appendix B – Ecology Report) and scientific 

research. 

1042 	 We have reviewed the UN IPCC Report, the CEC 

Report, CCSP and other publications, and have 

expanded the climate changes section in the FEIS 

(see Section 3.2.8 Climatic Changes). 
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1043 	 The impacts of past and current livestock grazing 

are documented in Section 3.3 Livestock Grazing 

and in other places throughout the document. As 

stated previously, this Restoration Strategy does 

not change the authorization of livestock grazing. 

However, appropriate Standards and Guidelines 

will be utilized to maintain or improve the sage 

steppe ecosystem. 

1044 	 Inventory of water featur es would be conducted, as 

necessary, at the site-specific project level. The 

analysis of existing conditions and effects of site-

specific restoration treatments would also be 

completed at the site-specific project level. 

1045 No herbicides are proposed for use. 

Appendix A Page 32 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

\
~

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1046 	 Spring restoration would be considered during the 

site-specific project level analysis. Riparian values 

and functions would also be assessed during the 

site-specific project level analysis. 

See also Response 1044. 

Appendix A Page 33 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.
,.

,
i'

'I
...

...
~

..
]..:!

:
~
~

llH
i'~":"'"

1:'
..'

-11'1
1

_
.

•····1"
.",'.

OJ ;··
.-....

«
I......

1
0

_
..

1
~-H!II~H~~

_..,;&=,a.
i....ri~

....._
J

••
'lu

ll
I

's
..

~
<

1
-

C
_

_"'!
...

'Ie"
,

"
c

........,:l
"

..
•

c
_

.
_

_
..

,
...

~
-.."

..
I""

....
.."II."

......".0·:··1
011:;

-"
1

1
-8

'"
--

o
.
1
"
,
~

..i
..:Ili.::'li

-1
'-

I
~
"

-
'I

'"
..

"...
a,....

..
'-1

'
'"

1
-

_j"
l!:_

'll
..

:1
1

,
",--,.

i!)o
j....

-"'---1
.'jO

-'-l')')!!!
.--'I"

!""
5

8
"
"
"

l!''"
-'"

H
!.

-.
'"

'"
-0

'1
':

I
'"

_
u

I
•
•
•

,"'!:
..."!t....

-
.

'
"

'J"-I
U'::~"

:
...,••

...
...

_
c

...

..,
i"

!'-liH
...

-•
•

f
'"I

..
..'::;lJ&

,,"
-

l '!ri
,,--:

~J-;;
:!o';"!:!'~

..
....

........3....
..

.
.
.

~
..

"
'0

.
"

,
'C

fil:]r.
·51:'...

~
U
~

..
It'::,;

~
:
"
'
.
p
~
~
~
.
l
:

.
...

...._
•.:d

i.,
...

_
"
~
H
h

H
i;;-••

'ii
018

_
.1

..

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

See responses 1044 and 1046 above 
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1047 	 Wildlife and other values of springs would be 

assessed during site-specific project level planning.  

See also responses 1044 and 1046 above. 
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See responses 1044, 1046 and 1047 above 
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1048 	 Monitoring would be determined during site-

specific project level planning. 

See also responses 1044, 1046 and 1047 above 
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1049 	 Information needs and analysis of existing 

conditions would be completed at the site-specific 

project level. 

1050 	 Desertification has not been documented within the 

Focus Area. 
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1050 	 Desertification has not been documented within the 

Focus Area. 

See Response 1043 above 

1051 	 The effects of the various restoration treatments are 

discussed in Chapter 4 of the EIS. 

1052 	 The existing conditions of the Focus Area are 

documented in Chapter 3 of the EIS. One of the 

reasons for restoration is to reduce soil erosion 

casued by the lack of ground cover under dense 

juniper woodlands. 

Appendix A Page 39 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ,-

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

See Response 1043 above 

1053 	 The research listed and situation described are 

some of the reasons for restoring the sage steppe 

ecosystem. 
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1053 	 Continued - The research listed and situation 

described are some of the reasons for restoring the 

sage steppe ecosystem. The need for surveys of 

small mammals would be determined at the site-

specific project level. 
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1053 	 Continued - The research listed and situation 

described are some of the reasons for restoring the 

sage steppe ecosystem. The need for surveys of 

small mammals would be determined at the site-

specific project level. 

Appendix A Page 42 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

t'I
'"

"=
"-

"f
j...

•=•
••

•
•

,-
-

,"
-"

"
ti

.-
-.

l
..._

-
~
.
~

,
,
~

.....
..

,-
-,

.
-"

1"
'1

-
-,

'-
.

'
-
I
~
'
-

;,.-.
!
.
·
~
I

I
~

.•
-
-
.

~
_

..~~
t
r
.
.
.
~

~
,.

..
0-

'-
-"

i"
,

1
•
•

....
-

.-.
...;

-
",

..
'1

-
,-

.."
"
!
.

'"
¥

:rI
O

•
I

-
'1

""
1

'.
'_

""
,-

'"
.

-'
t

-
,-

.'
"

t-
..

.
u

rn
;;

lI
!:

:l
:.

li
..

:
..

::
...

1
.1

;;
•

'"
-,

.
,.

-,
,!

•.
-,

"
'f'"

,
-I.

I"
.1

t:
'!

-·
-o

..
'I

'.
1I

..
."

--
•

_
~
_
"
~
I
"

.·-
8_

.
~

•
..

..
l

iI.
..
i.

..
.f

'_
i

..
.I

t
-
.
,

..

:1
11
~1

I·
li
!!
~i
~·

ii
=~
i~
:!

i
~

=
t

_<
.a

.."
,1

.
~

u
,r

_
-
~
.

-,
=
=
~
.
r
_

..;
.
~
·
.
_
M
~

..
"..

.
1'-"

..-
"'

i"
-'

-
..

..
..

a.-
II

Cl
'...

.
,.

.
--

..
,.

'll
:.

t.
""

o
..

-"
,

I
t

I"
,

:
:
~
.
"

,.
.""

'~
J"
I'

-'-
"'1

"-
I"

....
..

.1
-
,-

..
l'

.-
.

-
1_

..
---

,.
1

'-
-
t·

!r
'-

'.
-"

.
,.
~

..
,.

..
!

..
_

~
=.,

....
_..

;
~"

_=
l;

1
-:

'
~~

11
l~

-;
ll

·~
,.

a.
,

._
•..

_.
..

,"
.,

,
f1

.·
r.

.
~
I
:
r
:
i
a

....
;!

'.
...

i·
;

....
~
-
~
i

i
"I

I
~
.
~

i,
..i

!
"
0

r
11

,"=
•

!
.11

1i
-'!

"I
-,

:
~

...
1
•
•

--I
-

-
"
I

..
..

..
..

O
_

N
3

"
.
_

.
.
_

1'
_

..
,-

_i
l"

-
,.

-•
•

1;"
".0

1
t

..
-
..

..
..

."
g

t¥
o'
I~
_

i.
l:

1i
;t

~i
i!

;i
ii
i·

,
1

"'
---

I'"
-

.-,-


"t
.

0
l

-
..

"
...

..
..

:0
'1

.-
-

i·
1

'II
"'"

..
··

1
.·

•
_
.
.
.

0
-

1'
·"

1.
..

-
•

J
'I

_
..

,,
_

_
_

_I
t.

..
_
~
.

._
..

.
-

..-
...-

~
.....

-..~
~.

.
..

~
,

'-
I·

1
~
·
J
~
"
l

..
..
~
~
~

;
.
~

-
I
i
'
"

I
f

.
~

.
_
••

_f.
...

.....
.

;
-,

....
....

''''
-.

-.
,...

.
-
~
,

..-
.:

::
I"

.
'"

..
"

!
1
i
l
;
~
:
!

, ..-
,

~
-
.

It
=

.
_..

-.
....

.-
I
~
~
a

,..
.

i..
3
.-

".
;;

;:
:;

-
-
~
:
.
.

-i
"'

-
-.

".
"

..
...

,.
~
i
~

"
o
l
~

l
....

"
_
~

.
0

-j
"=

o
.'O

.
'-'1

'•
:-

f!
i'

..
.

="
'r

.,- :
I.

~h
l

2
0

1
"

..-
~
~ ·.. ~i!1
t

',
~=

:! ... ·"
"

sU
i

•
• .. .-
.

'''
t

•••... ,-
,

~
:
u

:;
!-

~

e
c
u

u
-I

n
lH

.,.
..~o

'
~
~

.
~

.....
....

-
i"

-'
, --

,-.
,

"·
1

-,.
.....

.
-.

"
.,..

~
-
.
,

..
lI

2'
a

..u
;:

.,
u

;.-
,.

-
-.

--
"·

'1
"

ia
ec

·"
:o

:;
'l.

:&
"
~
I
l
.
_

..
.·

f
;
t
h
h
p
I
H
~

ii
Ff

F~
tn

;
...

.'!
!I

-"
'!.

i.
.-

o'
l

'-I
£·

!_
'll

"
_
l
~
-
&
l
~
l
'

,
i
:
;
.
c
.
:

..
::

.1
!i- n

-I
'i:

-,.
,"

'"
I"

f
~

•
.
-

'·'
-I

-j:
,I.

jl
F

...
.~
~
-
!

o~
·'

<
I
"
i
l
~
I
'

_
..

.
:-

•
1

..
.

.
.
.

M

.....
.~~

"
'
"

...
I

.."
.

".
..

H
"
-
:
:
i
~
=
·
~

'l
'~
'"
='
l"
i'

_
£
t
-
'
"
"
_
~

..
..

1"
::-

-.
.,1

;
..

o
!

_
",

,"
0

"
..

..
.

.....
.-..

...
....

_.0
.

.i"
·
0

..
'"

_
•

...
...

...
..

'
-0

1
:.

...
.,

.
"

, ..
-"..

.


...
,
,
~
.
.
.

-
'I

"
'!

-
t

..
....

....
..'"..

•-.
."-

1-
=
=
"
'
:
~
~
1

I
S

'"..
.'"

'"...
.

..
"i

'
.

"1
-'

•
,"

.
...

'"
I

,1/
1;

I:
:.

..

!I
~'
!

.
"

•
•

•
.-

.
,"

j-
•

-
I"

i
i
~

,
.,l

h '",,,
...

H
": ""l
"r... . .. -.. ... -

,

r"_!~
~

"I
.,

.
-.. ."_., h

i .'
!

;;
.., -.

~
o.

~

IW .l
::

-l
.
.
~
=.

.
<'

I' .' :',
'

!I
ii
"

i
t
~ •

'1
'1

'-
1

'
,
..

"
l

_.;:
:',.

.:
..

...
,-.

....
..

..
'"

i
-;o

il
--

::
'"_

o
·
:
~

1
"
'I

"
j

'I'
.

I:
i
~
!
"
U
_

,
'".

,.. .,., '-
""

I
,"

ii ,
_

~I
:.

.t
il

l
••

1<
1

.
'

•
c
.

"f'
..

!~
~~
IJ
'

,
.-

i_
...

::
..

i
.....

.."
l!

:.
!'

''j
i

:::
:....

.~
-

"'
1-

-
i.

O~
~1

i
..

..
~

,
..-

.
"

01
1

-
ff

:,
',•

§
H

·!
..

;-
:i

fJ
H

i
li=

·lh
"1

-
..

I·
"
,
~

,U
n'

!"
hl

•
-'. , -=

- ."
I

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1054 	 The analysis presented in the FEIS on birds also 

shows a declining population trend. Loss of sage 

steppe wildlife habitat due to juniper encroachment 

is part of the purpose and need for the Restoration 

Strategy. 

Appendix A Page 43 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"'
-

l'
--

,•
•

",
.•

,
,

"...
.'-

·'l
~

"..
"

.
_n

_
...

...
!

~
.
.
.

·
J
i

.
~
"

1-
··f

"
-":

i
~
H
C
'
I
~
l
!
'
,
e
.
l
!
'
<
.
~
l
a
n

..
~:
::
!

:;;
:

""o
il

au
:"

'"
.-

-
i

.-
n

&
t
~
·

",..
:t

."
--

"•
•

..
.

-
..

D
,

"
"
2

'"
'j'

"
,

",,
-'<

....
..

.."
'-

-.
_

<
'J

..
.
"
"

"
II"

,
.

•
..

.
".

.
.
.
.
.

,.
..

.
"
,
n

'
,.

..
.

.
_

"
,
.
.
.

r
'<
!"
~H
~:
!

!l
;:
~

!.
.~

::
~,
.:
I'
.~
:l
:~

~·
~I
i"
'l
!
~
h

~
_

l_
•

..
"S

'l:
..

-
."

'
;1

•
•
•
•

J-.;
o

.'
O

n
!
"

~
8

'<
t!

l
l
i
n
v
~
"

"'
""

-
-

..
t
~
·
f
"
"
"

...
..

q
"
"
'
'
'
~
'
'
f
I
'
'
'

...
.

;
..

l
..

~"
,'

=
"
,
o
:
&
~
!

..~
.

~
~
2
r

_
·
~
'
I
·
~
~
.
~
=
~
~

:
"
•
•

-
'"

..
.

"P
.

..
..
,-

«
,.,

i'll
n"

..
.,

,-
.-

.
..

a_
".

""
_.

.n
n

~
'"

..
..

..
<>.

n
",

,
_

_1
"'

"
"
,,

,
"
i
-
"
o
,
.
.
&
~

.·
·
t
.
i
:
~
"

..
~
;
!
.
;
;
:
~
~
l
i
=
:
'
<
·
·
t

;1.
...

::
l:

':
:'

8
·.
.·
~

~.
~

...
::I

..
Z\.

•
~

I
1

1
"'

<
'

"'
.

~
o
r

..'
i'

-t
..-

:::
I'f

"
"'
l(
a:
"·
i·
~"

J
.l

!
.

_
..

..
!.1

_
..

::.
•
•

-'
l!

".
l"

~
..

l!
g

_
~

_
<

:.
if

;:'
:

...
""

,,
"&

""
,.

i.
_

1
l'

,:
.r

..
~i
l8
.·
I"

f"'
••

•~
•.

•
_
~
:
T

e-
~

~
,
••

~
I
'

.
~
&
.
.
.
.
.
.
.

"
•
•
•

"
"

"
Ii

l"
-

8
~
,
~

l'
''

'-
11-

-
§

-
.
.

&
"
'!

';
i
l
·
'
i
!
.
_
~
n
U
·
p
~
·
U

.
8
8
;
~
h

...
l
!
l
:
!
i
l
"
.
~
p
O
l
~
l
"

,
l~

I"
iH

ii
~;

::
g:

&I
::

i~
ii

~~
..:

~~
ti
;i
"i
il
~!
l"
F

~i
i

..;
~
:
~

);·.
HI

<
~

..
..

.<
"

&
l
i
;
;
:
:
"
"
:
;
~
l
'
!
'

·
I

..
:s

.,,
·o

-
.

:
-
~

•
•

_
"l
.
.
.
.
.

,g
..

..
_

_
~
_
.
.
.

o
i
5
.
_
~

0
_

_

~~
-

..::
§;

;!"
,',

,i
~'
ll

~l
"

::
:~
~

..g
:-

:t
.;

;.
...

..
ll

j"
l

I
""

j
..-

..
..

"
..

",
.,

,-
....

.
.
~

,
0

0
'"

s:
...

.
.

'"
e-

""
"
~
g

"'
';

"
/I

i.
...

;:
~

,,
~

..
I

..
o

i
"'

::
'''

'';
:.

O
O
;
t
~
'
l
·
~
'
8
~
~
"
,
,
;
n
;
:
:

..
:<

i,
:~
.:
:~
"'
a"
r'
·o
g.
oi
I:

I
il
l:
:r
~"
,·
.:
;-
ti
l'
2!
="

..
..

I
'

l·
,.

'"
""

fl
',

.'
'I

'
'

-"
I'

!
•

..
"

..
...

5
..

_
_

..
..

"
..

.
.
_

..

'i-
-d

'}
'"

"f"
I'

,,
.d

·"
l"

'··
·'·

,
~
.
I

!
.i

,.
•

•
2
.
"
,
~
,

,.
"
'"

..
i

..
~

~
..

..
...

-
•
•

-
t.

..
..

-
..

~
_n

!
~

..
..

o
.l

!:
:r
.
.
.

..
"'

t,
,·

·
~
I
\
.
.
"

oil
..

..
..

..
..

.
~

..
-_

.
·"

'8
"
'"

..
"'

,,'
II

.I
·
~
"
'
I
"

;
:
"
~
"
l

.•
•~

:;
"·

.."
'c

·i
!·

...
0-

:;-
1'

"
~·

::
''

''
f:

:'
''

::
~i

'_
l;

;'
lOt

'l
:"
~~
i;
;a
·1
l.

::
~"
!~

"
;:;

..._
."

(
s..

...
g

."
"
.

,
,
-

..
J.

''l
13

'''
''w

..
..

:
..

.
~i

'
..

"
~
t

~
"
~
.

"
o

"
!

~
!
=

~
2
i
l
~

..
!.

..
~
1

~
"
I
"
!
.

_
:

i.
r'

,,
~

I·
"
I
•
•

e
n

.:
e.

"
•

..
..

1"
t,

.
"
j"

o
.
.
.
.
.

/Ii
'.
.
.
.

_
•
•

0
."

'.
_

Z'.,
...

-
"
'
~
.
,

,
.
.
.
.

,.
-
.
.

.
.
,
,
,
.
.
.
.
.

<
-

:T
•
•
•

_
.
.
.
.
.

..
.:

>
_

.:
:r

..i
.8

s:
:,.

,..
g
:
g
~
,

a
_

'8
..

..
~
M
~
i
~
~

:>
!~

l~
::

.
~;

.
~!

.i
"

~:
!'

::
~

i
:
l
~

!&
,:

::
:"

,h
~&

..
~
~
R

I
U

~
'

.
,
-
~

'i
l'
"

"
j

,-
-

'·'
ieo

.
•

"
a
"

-
,

-,
.

,
""

"
,,'"

.-
"'

...
,,-

...
"-

.-
"1

e
"

..

~-
··

o
iI

1
::

i"
..

..
11

.;
'e.

..
_

:!
'

;
_.

8
•
•
•

'
,
.
'
,
.

""
,.

.,
.

,
-

Ii
'"

"
"

...
.

s
ti

'<
,'

"""
'~

,_
,"

·"
"l

"
.:

..
..

"
§

'"
-

..
Il'

...
..

:
~
~

.
.
.

,
;.

-
•

:0
::

::
'.

.
a.

-,
..

£
.

.
R

-
..

.
i

R
-

...
.
.
,
.
.
1

1

:
-
~
:
l
~
g
~
:
.
e

-I
.""

.•
"

·
"",.

..
•

-
"

t
·
~

..
§

_
..

.
;1

-

'
"
·
E
;
·
:
:
~
t
~

I,
g

"
,"

"
.

.....
-".

.
~

.
..

..
, .

,,-
-.

,
"'

1
""

H
;
l
~
e

..:
!.
~F
,

'

"
•
•
.
,

<
..

5.
"

c
~
_

;
~
.
;

l
l
:
!
.
:
;
~
..

·.
."

j"
"
-

...
-

...
•

..
.

:>
...

,.
-..

...
..

".1
1-

'-·"
-

::-
...

t:.
il

a
""

lf
;8

'"
r~

1&
~:

:
..~:

>
.
~

':
'~
!l

,.
---

,-
...

11:
""

'1
3
~

..
·'

1
~
;
;
i
·
~

·"
.'"

..
"'

.."
.

-..
..".

·"
,""

-f"
'-

2
...

..
·

~
i

,
,
~
"
!
l

..
•

·t
o

.
g
~
I
"
-
~
~
'
2
"
'
I

...
..

1/
•
•

;
c.

-:
&

.,.
·

!l

'
'''

''0
'''

'
~

-
~

~
"'

-
~
l
~
"
a
i
l
.
·
g

...
·

..
...-,

-.."
"

--,
..-.

.....
."

...
"'

i
l

:r
..

_

i~
~
:
'

~
o
.
,
•
•

;-
if

;!
.B

lf
"
"
,"

"
"

.
.

0
.
.
.
,
"

•
.
M

O
'''S

..
.

:
;
F
'
h
H
~
:

....
...

.
2

';
;

oR
'

I
'

-
"

W
~
~
!

!
....'"

-
--,

..
,

.....
..n

,.
,-

.
.

E
",

t'
ti

;;
!l

"H
.i

,
"

&
!<

>
..

&.
.
.
.

"!12
1Oo

d
i

i
..

.
...

"
"

_
..-

.....
..

i
·,.

"
"

'"
...

0
~

.
;:!

'::
...

...
.

i
"
h

i·
...

"
..

'


-.
"

,
'""

'.
-"

"
.,

·
"..

.
-

....
...-

""
.

""
'"

:
~
·
5
i
>

I
:{,

i-
"

·
~
_
B

~

"I
'"

,
•

•
...

."
-.

"
<
~
!
l
'
,
"
~

•
-

-
.

".
"1<

I
s;

.
..

•
·

::.<
ll'

.
~

t
.
~

...
r

1;
1

,II
'.

·
'"

::
t'

•
l

&
~
"
o
"

11
-=

n,
;;

~
n
h

., .'•• .- •

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

See Response 1054 above 
 


Appendix A Page 44 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

';
t
.
.

1
,
J
.
:

0
-

1!:
.
.
.
.

"
..

'I
•

,
,
I
'

.
.

"!
..

.,
..
~
.

..
....'...

-
i

.
.
.
~
~

...
"',.,....

""
B.

I
..1!:

S3
_

_
"

~:~~f
~

C~hk
~~~~"I

~I-·.
i

~
~
!
!

~i
~1

l·i

"
"

•
,'.'

"I!"
.",',

'
-,'

•
-I'

-.
•

.
.
.
.

!:
~
¥
"
'

..
,
,
'I

l'"
.1

..
•

c
-

-_
...,

..
.

~
-

or
......._

,-
!

1
-"

,
....

~
I
i
.
.
.

1:1J
~

..
Ill'''......

:
'-

.-
:

;;
_

~
l
"

"1
i-.1

&
..,

:
:
~

j'
......!.

j
li"~'I"

"
'
.
~

._
1

'.
S

'
..-

-
..

~
....J_

'I"'
..

f
i '.,.

..~...";
.::~.!=.;

-
~;;.'"t

"""1'
!J=

~
1

.....
.
.
,

."'...~
......

I
"

I
'!-'

i'
,

,
.
,
.

.
.
,

,--"
.-....

i
....

....
¥

·
-
·
-
"

1
..

·
..

~
....•

"
"

....
..

~::'.~'l:
V

ee.!l,:
H

"
f'..

"""1"
I

..
~

I
.:i

!.I
H

C
o

<
.
.
.
.

-
-

_1'
2

.
¥

..
,

•
•
•
•
•
•

"
,
.

-
.

'5
1

,,0
-.<

:
•

..1
-
-
9

'
...

,
....

....
'j'9.g..

•
,....

1
-.

"
.,•

•
•

'
•

I'
,.

,
,

,11
§
~
u

!J'll-"
t
,

l>_.,
-lI-~

=
..

.
d

l
·
:
!

2'
.~

!
;~"

;i<!f
'1h~,'

1"1 1
•

,sl
'IL

l,
,

,
'"

!,
"1

1
'

'
1

!.,<
",'

!•
.
•
'1

)
•

't1
•
"
-
'
'.'

Ii'
...

"
'
:
r
~

t:
~

"'
.
•

t
..

.,
i.

.
.
.

>
1

'-
..

Il·j
.'

._,
-1

..i.'.,
•.]

1
·-

•
,

..
;::JI:;:::-.

:
:
~
:
.
:
!

::11
I

.-'"
;
;
~
:
:
2
"
~

..3
..

•
~
i
~
c
u

;
.
'I...""'::::

/1
1

·
...

~
,.1

--.!1
-"

rh-
..

.'
.i.,

!.'
..,

.,•
.

,
•.•

,.•.
"'I''.

a
~

r
.:;

~
'i:

-
•
•

~
-

M
"i

..3
u

h
·

!!_ll!.::~.•
I
.i

l
l

1
!

..fJ
l!!i':'

!!i.........
::=..

.~.
::

...::
....

:
;

~
.J1

::lj"
.:

,:
:

.
o
a
=
:
~
.
,

Ii
8

..~
..t..

:
:

·1'
..,

,..,.
,"j!""''''''

..'
',

"
'.

-
.

...
.
.
-
,

..
...._

-
,
.
~

"0
i'

..
.'

"t'l
-'!'"

"
.,.

I'
'..i....

.
.

_....
-

"_·oa
c

..
-

·
l
i
-
~
·
·

....
I"

~
~

.
1

!
::.

.x
en

i
i
i
.
H
;
:
~
J
n
~
i
~

i
.::U

r.;;~i~.
~::

!:!
-.

-O::-i
7<;:

·.;:"
::l;...

J
-::::

..'llt
::•

.
~

::,""::;:j',i!_..",
.'if

,
,

,..
11.

.
,

•
.._

•
...

1;
.>

x
.

..
.-

J
"

.....
•

.i:-
"
.o

l
..

•
•,

:"
""II..h"~":""1.'".

"'''f",:l''l"'"
.'.

-
.....

•
~

.......
..-

1-··0:
"
j

',"
...cl

-
-..

,.
...........,..

~
.._..

..-
~

....,..
,.'".._..-..

........
-

I
...'.

.....
I.

..,-,.,
·h

"I,·
..

··1
•

j
••/...

'"
.

"
-

';!!!!
..·c"::

:--11
::,

u
.:;.

1
;:
.....

_
::

:
••e

-.•,!,..•.,"
,,!.i··~l·,lll

!
.,1.!.1.··

.i•
•
•1

'.'
,'..',

,••,
•.•.!.

'"
i'

,..
,
,"

."'I
..,3

"
J
"
"
-
'"

1'..
:

.
.
.
.
.
.

-
.....2

.c'!!
.......-

,
.
.

,
=.:;.!_

.....
~

!!
·i

-
:-::....1

1
..

:..
..

:
..

".&
i:i

...""
e

c
.....,,·..j,t,",io."

..,
"'1

"'"''..,h,._!!
"

:
:
~
"
·
~
-
"
;
~
;
"
1
'
·
'
1
·
·
1

",••','!.'
r

~
i
.
·
~
·
l
·
i..=

i::k
..,.:::..,'

.
\

...
,

....
"

.
.
.
.
.
.
.

~
'

.
.
.

_
D

~
'
,

_
,
.
,

•
_

_
,

.
•

'0
1

'"
.
"

,
!."'1-"

0
"

,•••
-
'

..
..
~
:

.
>
~
o

t.:
.
~

;
:
~
.
>

....;
.
~
~
.
.

....e
::.",

~
I
.

"
,.•,

,'.
e
"
I"

"
,••t..•

,
i,·..·

i
•

2
...

'0
-"

..........
U...

&
..

IS

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 
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1055 	 The existing conditions are documented in Chapter 

3 of the EIS. In addition, site-specific project level 

analysis of the existing conditions would be 

completed before implementation. A discussion of 

how the vegetation is altered due to restoration 

treatments is presented in Section 4.2 Vegetation. 
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1056 	 Species lists used for the FEIS were developed by 

the BLM, FS and US Fish and Wildlife Service. 

Monitoring requirements would be developed 

during site-specific project level planning. 
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1057 	 A wildlife analysis appropriate to the scale of the 

Restoration Strategy is presented in the FEIS (see 

Section 4.6 Wildlife). 
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1058 	 Current ecological conditions would be determined 

on a site-specific basis during project level 

planning. As described in Section 2.5 Site-specific 

Planning Considerations, these ecological 

conditions would be used to determine site-specific 

restoration treatments. Appropriate monitoring 

would be achieved through a Monitoring and 

Adjustment Approach (Section 2.4.6 Monitoring 

and Adjustment Approach) applied to the 

restoration treatments. The agencies believe they 

have adequate ecological data to proceed with the 

Restoration Strategy. 

1059 	 The wildlife analysis of this Strategy is presented 

in Section 4.6 Wildlife, and analysis of noxious 

weeds and invasive non-natives is presented in 

Section 4.2.2 Noxious Weeds. The existing 

conditions of all of the biological components are 

presented in Chapter 3. The “significant ecological 

problem” that is presented in this EIS is the 

changes in the ecosystem resulting from the large-

scale increases in density of juniper across the 

Focus Area. 
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1060 	 Many outside experts provided input and feedback 

on the restoration treatments proposed and 

environmental analysis. Dr. Rick Miller and Dr. 

William Laudenslayer were particularly 

instrumental. However, the extensive reference 

section further demonstrates the incorporation of 

outside expertise in development of the Restoration 

Strategy. 

1061 	 This programmatic Restoration Strategy does not 

propose to change the authorization of livestock 

grazing. Suitability and capability for livestock 

grazing was addressed during development of the 

FS LRMPs and BLM RMPs. 

1062 	 This EIS presents a Strategy for implementation of 

the restoration of the sage steppe ecosystem. The 

Analysis Area is 6.5 million acres which would 

qualify this Strategy as a regional analysis. 

Regional threats were assessed. The largest 

regional threat to this ecosystem is the increased 

density of juniper. This threat has resulted in 

habitat loss, degradation and fragmentation of the 

sage steppe ecosystem. There are other threats, 

including conversion of sage steppe to agriculture 

lands, which has occurred on a large scale on 

private lands. Livestock grazing is one of the 

factors that has changed the disturbance regimes of 

the sage steppe and therefore needs to be managed 

within the restored areas to meet restoration 

objectives (see Section 2.4.3 Livestock Grazing 

Management Practices). 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1062 	 continued – The appropriate scale of data was used 

in the analysis presented in this EIS. The data that 

is mentioned by the commenter is site specific, 

which is not appropriate at the programmatic scale. 

The FEIS includes analysis of trends of wildlife 

habitat at the programmatic scale based on the 

alternatives. 

1063 	 The existing conditions for the various ecological 

components is presented in Chapter 3 of the EIS. 

These existing condition assessments incorporate 

the effects of past activities on those components. 

There will be more site-specific analysis completed 

during project level planning before 

implementation of restoration activities. 
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1064 	 The existing conditions integrate the past actions 

including many of the effects listed here. For the 

Greater sage grouse, habitat loss in the Focus Area 

has resulted from juniper encroachment, decadence 

in big sage habitat, reduction in low sage habitat, 

loss of habitat quality as a result of grazing, 

climatic changes, habitat disturbances and hunting 

(Section 3.8.2.4 Greater Sage-Grouse). 

1065 	 A discussion of cheatgra ss and other invasive and 

non-native plants is presented in Section 3.2.6 

Noxious Weeds and Non-native Plants. The total 

area of these plants is estimated to be less than 

35,000 acres across the greater than 4 million acre 

Focus Area (JW Associates 2007b). The existing 

conditions for wildlife species are presented based 

upon the best current information. Where 

cheatgrass is a known factor in habitat and 

populations, it is described. 

1066 	 This Restoration Strategy does not propose to 

change authorization of livestock grazing in the 

Focus Area, but does propose to manage livestock 

grazing within the context of the restoration 

objectives. 
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See Response 1066 on previous page 

1067 	 The scale of mapping suggested here is at a fine 

scale, not the programmatic scale of the 

Restoration Strategy. The need for this type of 

information will be determined at the site specific, 

project level. 

1068 	 The range of alternatives in the DEIS was 

determined by the significant issues and the 

Purpose and Need. Based on public comment on 

the DEIS, an additional alternative (Alternative J – 

Preferred Alternative) was added to the Final EIS 

that proceeds slower initially in order to obtain 

more certain results and emphasizes mechanical 

treatment over fire use (see Section 2.3.6 

Alternative J – Preferred Alternative). 

1069 	 The increase in density of Western juniper across 

the Focus Area has lead to the reduction of sage 

steppe obligate species. Following the restoration 

activities, populations of species associated with 

juniper woodlands may decline but would exist in 

numbers commensurate with the restored sage 

steppe ecosystem mosaic (see Section 4.6.6 Juniper 

Woodland Species). 

1070 	 Passive restoration would not reduce the density of 

juniper in the ecosystem. Without that step, the 

restoration would not meet the objectives for a 

functioning sage steppe ecosystem. 

1071 	 Drought may be a factor in how well restored areas 

recover. That is one of the factors that will be 

considered in the Monitoring and Adjustment 

Approach. 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1072 	 RNA and ACEC designations are not proposed in 

the EIS. 

1073 	 Both of the Connelly publications mentioned have 

been reviewed and used in preparation of the EIS 

and Wildlife Specialist Report (JW Associates 

2007c). 
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1073 	 continued – The US Fish and Wildlife listing 

petitions that have been published in the Federal 

Register have been reviewed and used in 

preparation of the EIS and Wildlife Specialist 

Report (JW Associates 2007c). 
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See Response 1073 on previous page 

See Response 1066 above 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1074 	 The purpose of the Strategy is to restore the sage 

steppe ecosystem. Implementing the Strategy 

would result in larger, contiguous areas of sage 

steppe habitat than currently exists. The restoration 

treatments would remove encroaching juniper and 

restore sage steppe habitats that include sagebrush 

and grasslands. 

1075 	 Fences and other livestock facilities could have an 

impact on wildlife. However, the analysis of the 

impacts of these features is site specific and 

therefore is not appropriate for this programmatic 

scale analysis. 
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See Response 1075 on previous page 
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See Response 1075 above 
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Letter – 111 

Type – Ind 

1076 	 The restoration of the sage steppe ecosystem would 

result in more grasslands as well as sagebrush. 

Grasslands are an important part of the vegetation 

mosaic and would be created by fire use in all of 

the alternatives. 

1077 	 The purpose of the Strategy is to create a sage 

steppe vegetation mosaic similar to what existed 

pre-settlement. Included in this mosaic are 

scattered juniper, juniper woodlands, big 

sagebrush, low sage, grasslands and other 

components (see Section 4.2.1 Sage Steppe 

Ecosystem Mosaic). Dr. Rick Miller and other 

scientists are currently conducting additional 

research on the ecological values of the various 

components of the sage steppe ecosystem. Further 

information can be found at www.sagesteppe.org. 
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Letter – 112 

Type – Ind 

1078 	 An additional alternative (Alternative J – Preferred 

Alternative) was added to the Final EIS that has the 

same mix of fire use and mechanical treatments as 

Alternatives D and E but proceeds more slowly in 

the first two decades, similar to Alternative C. 
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October 13,2007

From: Paul and Marilyn Davis
P.O. Box 81 I
Alturas. CA 96101

To: Rob JelTers, Projcct Lead
Modoc: National FOJ'CSt
800 We., 12" Street
Altums. CA 96101

Re: Sage S,eppe Ecosystem Restom,ion S,m.<gy DEIS

Mr. Jeffers,

Thank you for the opponunity to make oommcnts on the Sage S.eppe Ecos)S1C11l
Restonllion Str81cgy. They are as follows:

Ovemll, .he DEIS lacks sufficient infonna.ion for good decision makina and sueocssful
restoration planning. It Jocks conunitment to measurable management goals and follow
up reslonuive actions that would be: ~cssary to achieve and ensure long-term «OS)'stCTn

viability. It contains no inventories and maps ofold gro"1h juniper. substituting an
objectionable rationale of "d~nsc" and "less dense" juniper instead. The:re is no
prioritization and mnpping ofprojCC1S according to their polnniaJ \'Alue to existing
important wildlife l\abitets.. and lhere is no im'entory, mapping. and systcrn of
prioritization for those lands that are already closest to pre-settlement conditions. In fact,
there: is no projcc1 prioritization of any kind in lbe' document.

Comments to spexific sections folio",,:

1.2.2 HISTORICAL CONTEXT -LANDSCAPE CHANGES IN VEGETAnON
COMPOSITION

The DEIS sla'es thaI "individual largejunipcr trees we~ scancrcd throughouI.he snac
steppe ecosystem", This section then also states that, "'where westemjuniprr occurs as
scanered .rees within the sage steppe ccosYS'ctn, wildtife habil8' \'lIlues arc generally
higher."

Thejuxtaposition oflhc ,",'Ords "individual" and "scattered" in these phntses could
mislead lhe reader 10 cnoneousl)' belie\'c that the: historical distribution Or"~tem

juniper \\<"8$ extraordinarily sparse in all pre-settlement locations. This would not be
accurate. For example, areas of \\-'eStern juniper nlllJtcd as "scattering" on tbe 1887 map
(conl8ined in 'he Second BiCMial Rcpon to the California State Board offorcsuy 1887.
88), included lava Bcd. Na,ional Monumen~ whe~ the densi.y in old growtlljuniper
.tands WIIS 50 trees per ac~. Old growth junipers in savanna stands on the Modoc Pla'eau

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

Letter – 113 

Type – Ind 

1079 	 Site specific project level analysis and planning 
 

would be required before implementation of 
 

projects under this Restoration Strategy. Old 
 

growth juniper would be identified during site-
 

specific restoration projects. The dense and less 
 

dense juniper is not used as an indicator of old 
 

growth. A prioritization of site-specific projects 
 

would be initiated following a decision on the 
 

Restoration Strategy. 
 

1080 	 The EIS acknowledges that juniper woodlands 

were present as a natural part of the sage steppe 

ecosystem in the Focus Area, as well as scattered 

juniper trees (see Section 3.2.4.2 Western Juniper). 
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are referred 10 IS "'widely 5Cltlered" by modern rt:5CIfCherl. bul are obvIously far dmser
than "indi\'ldual- lrees -Kallerecr' Ihroujhoullhe IJndSCIpC''' would be (Miller. R F J
D Biles. T J S\'tjcIr F B Plmon. a. L E EddJcman 20M BicMoaY. ecoloaY. Jnd
mllIlIemcnI Of\\eslCfn,.lnlptf Orqon Stile lInl\trsny Agncultural upenrncnt St.IIOfl
Tcchnlul8ullelln 152)

I.

., ..
.. ",' ,

•
• ""'--.'-

"'L••,~'

f'ltIo~ 1. "Scaff""," OW et-d, £all flT.1e M••," fIW1Ot7

Whill does lhe ",ord -Iarge- mean In~d 10 lhe "indi... iduar juniper 1m? Old-8fO\\1h
\\eslCfn JUnipers are QOC necessarily \ try IIlJC Mean hriJ,hl and diarncler ofold growth
lrees \\ere 5 mt'ICr1 and 36 oenUmclCf'$, respecli\"ely. in a study ofold 1f'O\\1h Juniper
lI.nd,alle\"m Oregon IoiICS (W'IchICf. W S R F Miller, &; P S Doaher 2001
Communit), c~eriS1ics of 01d-arO\\1h \\C'Slcm JUniper woodl.nds J lUnge Manage
~ 518-527)

Simllart)" lhe reader might alto tn'OnC'OWIy Infer lhal \\lldhfe hahn'l ....Iues.re IugheSl
Ilhere only one old groll1h WC'ItCfnJUnlptl'" lret e.'C!St5 withlll' \"C'r)' IltJC IrC'I

I 77 ISSUE 7 OLD GROWTH JlThlPER

The DEIS stilt'S lhal -old IP'flW!h trtft are not SlJsupl:lble 10 J90Und lire and would Iiket)
SUl"'ol\e prescnbed fire"

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

see Response 1080 on previous page 
 

1081 	 The comment is correct that not all old growth 

juniper trees are large. The Design Standard for old 

growth juniper includes morphological 

characteristics other than size for the identification 

of old growth juniper (see Section 2.4.4 Old 

Growth Juniper). 

The wildlife analysis in Section 3.8.1.4 Western 

Juniper describes different habitat values for 

different densities of juniper in the sage steppe 

ecosystem. 

1082 See next page for response 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1082 	 You are correct that some old growth juniper are 

susceptible to ground fires. The statement has been 

revised (see Section 1.7.7 Issue 7- Old Growth 

Western Juniper). 

1083 	 During site-specific pr oject planning a suite of 

restoration treatments may be prescribed, not only 

removing juniper from the site. 
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and existing understory vegetation, particularly ifpost treatment reoo"ery is dependent on
speci~ pre4iel1l on a site" (Miller, R F 2005)

We behe"e that there IS a greater potential for damage from heavy machmery har'\'eslmg
o(Jumper than lhe DEIS recognizes Miller (2005) notes IhattMre ha\t been only twO
conlrolled research designs assessing plant response to western Juniper reme,,'.l by hea\')'
machinery, neither of which used the type of machinery proposed in Ihis DEIS \1ore
research and moniloring oflhe \'arious impaas associaled with heaY) machinery (soil
compacllon. erosion. damage 10 underslory species), before PfOject implemenlltK>ns.
\\oold betlCf assure lhe public that lhe purpose of these projects is true restoration rather
than a ru.sh 10 biomass production

fiprt 3. Mech••bl Dlnr1lalt« 1,..P..d~ ttt(Ml.laJ. 'fJW2Ot7

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1083 	 continued – There would be additional analysis on 

the impacts of heavy machinery on soil disturbance 

during site-specific project planning. The types of 

machines described in the FEIS have been used 

recently in the Focus Area for removal of juniper. 

A field review of those sites revealed minimal soil 

disturbance. The apparent level of soil disturbance 

shown in the picture is not representative of the 

expected level of soil disturbance across treatment 

areas. The purpose of the BMPs and soils 

Standards and Guidelines are to determine what 

operational practices are needed to achieve an 

acceptable level of soil disturbance. 
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FI",rr 4. McQuteaJ DlJI.rttaMf Ukd)- MOUDtain 9JJOI2OO7

2 3 ALTERNATIVES CONSIDERED IN DETAIL

The range orahernall"·es does nO( seem to otTer a clear basis for choice among options
We can h.\e less fire and more heavy mechanical, more fire and less heavy mechanical
The lmount of hand treatment never varies (except for A) h is remarkable that 8, as the
Proposed Action. does noc contain eHn the limiled nloniloring and adjustmenl process
attached to C. D. and E None.. on the surf.ce. seem (0 Indicale follow-up measures
reOectmg the kind ofdedicated resl.orarion e1hic and commitment necessary 10 the
success ofsuch I huge project The direction of the altematives and text of the DEIS
seems to favor biomass. biomass.. and more biomass.. with some livestock forage Ihrow"
in for good measure

TABLE 3 ACft$ of FS and BlM RestoratIon Treatment, by Alternatlv.

In footnote number one mechanical "restoration" ,reas ha,,·e the follOWing
characterist ics s),()O,o slope

Does this means thai thiS slope definitely \\'111 not be exceeded? In current biomass
projects heavy machinery is being used on much steeper slopes The equIpment is going
all the WI" up to .he top of rocky ridges. ,pinning Ilrg. hole' Ind tearing out boulder' to

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1084 	 A range of alternatives has been developed 

founded on differences in rate of restoration over 

time and a mix of treatment methods that have 

different environmental impacts. In response to 

comments on the DEIS, an additional alternative 

(Alternative J – Preferred Alternative) is analyzed 

in the Final EIS. Please note that it has been 

clarified in the FEIS that the Proposed Action 

(Alternative B) does include the Monitoring and 

Adjustment Approach (see Section 2.4 Design 

Standards). 

The purpose of the Restoration Strategy is to create 

a sage steppe vegetation mosaic similar to what 

existed pre-settlement. During site-specific project 

planning a suite of restoration treatments may be 

prescribed, not only removing juniper from the 

site. 

1085 	 The 30 percent slope limitation for mechanical 

treatment was used as a modeling assumption in 

the analysis. During implementation; site 

conditions, Best Management Practices and other 

management direction would determine what 

practices would be required to minimize soil 

disturbance and erosion. In general, hand 

treatments would be allowed on steeper slopes but 

not mechanical treatments. 
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See Response 1085 above 

1086 	 The Restoration Strategy has two Design Standards 

to retain trees with old growth characteristics 

during firewood gathering (see Section 2.4.2 

Firewood Gathering and Section 2.4.4 Old Growth 

Juniper). Please note that these Design Standards 

have both been modified from the DEIS. 

1087 	 The Monitoring and Adjustment Approach is 

designed to review the ecological outcomes of the 

restoration treatments and change the future 

treatments if necessary, as well as direct additional 

work on restoration areas that did not meet the 

restoration objectives. 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

See Response 1087 above 

1088 	 The Design Standard in cludes other morphological 

characteristics as well as furrowed bark. As part of 

the Monitoring and Adjustment Approach, if it is 

found that some old growth trees have been 

removed, then old growth protection measures 

would be re-evaluated to determine what other 

measures are needed to retain the old growth. 
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rlprt 7.F~ Old Gf'09rUI ....Ipt'r Sh~ Ukd.) MOIl_tal. 911611007

Ho",totr. it is known that currenlly. biomassers do remove old sro\.\1hjunipcrs. even
when I PfOjecl desc:riplion $Illes that it is not 10 be remo\ed Apparenlly, agencies do not
count or mark old-gro'-'1hjumpen ahead of time., &nd do noI monllor sufJicienlly during
proJects., 1e&\1ng \itaJ decisions 10 lhe biomU$tf'S When an old groy,1h juniper is 100 big
for the ChIPper, bk>massers often push il 0\'Cf" and cut some limbs off or cullhe lOp OUI.
leaving the rest

Demands fTom btomiSser1 are likely 10 increa.st tllMr than dccrel50t Mtimngful
changes in agency policy and much firmer management and monlloring practices Will be
required Ifold gTO\\1h Junipers are truly 10 be 51\ed

2 S MONITORll'G

A,galn. lhere seems to be no emphasIs on actual follo\\,-up repair ora proJcc;I thai fails to
meet pre-settlemenl ecosystem conditions after Juniper removaJ Creallon of. nlti\e
~ bank for such occasion\ would liso be. good and usefUllhing

324 EXISTING VEGETATIO!\ll!\lTHE SAGE STEPPE FOCUS AREA

I could not find menltan of mounliin mahogany In lhe. diSCUSSIOns

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

See Response 1088 above 

1089 	Site-specific implementation and effectiveness 

monitoring (see Section 2.4.6 Monitoring and 

Adjustment Approach) will determine if site-

specific treatment objectives are met. Where the 

site-specific restoration objectives are not met, 

additional treatments would be considered. 

1090 	 In the Focus Area, for site-specific projects, 

mountain mahogany would be identified and 

managed for its unique ecological values. 
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3.1.1.4. WESTERN JUNIPER

The descriplion does not mention!het old arowthjunipcT woodlands provide valuable
habitat for cavity-nestilli birds (Miller, R.F., 200S).

Maps and in\'entories ofcwmu old gfOllothjunipcT, ralher than maps ofjuniper dmsities
in gcncrlll. are a aitiul shortcoming in this plan and should be included in lhc: DEIS.

3.8.6.2 YELLOW·BELLIED MARMOT

We have: nUlTlCTOUS marmots on out propeny at 5,000 feet of e:1~ion,

4.1.2 CUMUu.nVE EFFECTS

In this se:<:tion, the: DEIS SUItes lNt '"Cutlina ofold gTO\\1h juniper is prohibited IIlIder
c~ru FS and BLMfi~ pe:rmits~.

We: recently asked for copio oflhe woodcutting irultruniOllL Neilher the: M<>dg(:,
National FOI'C:Sl Fuelwood Policy to Fuelllovod CUlte:rl and Emplo)'eC:S, or lhe AItUl'llS
BLM SPECLAL snpULAnONS for woodcutting or other han'e:sting activities,
mmtions any prohibition of the: cutting ofold growlhjuniper.

In fact, the FS poliey says that ~live juniper under 30 inches diamete:r ma)' be roc. Sill«
most old growthjunipcrs arc under 30 incbrs in diameter. and many are multiple
ste:mme:d rather than single IJ'UrIb. this has made much old gfOllothjunipe:r a prime: laJiC:t
for woodcuneT1. In some: old gfOwthjuniper \\vodlands, the: mean diameter ofold
growth juniper is J6 omlime:te:rs, or about 14 ill(:hes. Researeher1 measured diameter of
standina old arowthjuniper t1'C:d at 30 omtimcters abo...: around 1e:,'eI using a pole:
ealibnted in 10 centime:te:r increments. (Walchler. W. S., 200 I),

Miller, R. F. (2005) stateslhal "1listorie:aJly, humans ha\'e had minimal effects on old
growth juniper stands, but more: re:c:mlly, firewood cutlina on the M<>dg(:, Plateau,
selective cuttina for hiih-<luality fumitwe, cutting for urbanization, and landscaping
decorations. and off-road \'ehide USC: have impacted these old aro\\th stanlb". He
dcscribn the Devil's Gatden. a well used woodcuttina areIl in M<>dg(:, COIIOt)', as luiving
63 percent of the pre-srtrle:mcrtlllttS aaed betWttn 200 and 500 years old. with lI'lOJ'C:

than 30 pcrunt older than 500 )'eaB.

Some: wooekutlm Id...:rtisr "red" junipcT weekly in lhe M<>dg(:, Re:con.t at I hia,hcr price:
than other juniper wood, This mUSl refer to the deep orange: interior ofthe old grolloth,
which has only a narrow outside bend of sapwood ncX110 the bArk.

Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

1091 	 Old growth juniper doe s provide a variety of 

habitats to different species including birds that are 

cavity nesters. Old growth juniper would be 

identified within restoration areas during the site-

specific project level planning. 

1092 	 	 Section 3.8.6.2 Groundhog/Yellow-bellied Marmot 

has been modified based upon this comment and 

review of additional literature. 

1093 	 The firewood cutting policies for all BLM field 

offices and National Forests have been reviewed 

and are being modified to protect old growth 

juniper from firewood cutting. Other wood product 

removal activities would include appropriate 

protection measures for old growth juniper. 
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Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

1094 	 The Desired Condition of the Restoration Strategy 

is to restore the functioning of ecological processes 

in the sage steppe ecosystem and a dynamic 

vegetation mosaic, not a static vegetation state. 

Based on scientific information and analysis, an 

assumption must be made for the FEIS alternative 

comparison that the site-specific treatments would 

meet their site-specific objectives. Therefore, acres 

restored are an appropriate surrogate for acres 

meeting the purpose of the Restoration Strategy. 

The Monitoring and Adjustment Approach would 

help to ensure that Restoration Strategy and site-

specific restoration objectives would be met over 

time. 

1095 	 Old growth juniper would be identified within 

restoration areas during the site-specific project 

level planning. Dense juniper is not equal to old 

growth juniper in the analyses presented in the EIS. 

All of the analyses assume that existing old growth 

juniper would be retained across the landscape (see 

Section 2.4.4 Old Growth Juniper). 
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The need for in\'cntories and mapping oftht currenl distribution ofold groWlhjuniper
(m!her than "dense" or "less dense" juniper ......). i, absolutely critical This should be
accomplished before any removal projects take place

4.2.7 ISSUE 7- OLD GROwrn JUNIPER

The DEIS prom,ses that "old growth juniper would be pro.ected during restomuon
activities".

Removal ofold growth juniper needs to be pre,ented before it happens; each old growth
juniper tree or "oodJand is unique and cannot be replaced. The agencies, in CUrTent
practice, arc not as successful Or efficient at protec::ting old gJ'Ov.,h as they need to be. for
example, biomass operalors, who havc an obvious financial interest in chipping as man)'
trees as possible, hne been allowed 10 take l'C'SpOr\$ibilit)' for on-sitt decisions regarding
which trees are old 8J"O"''th. with disastrous results.

Pft'S5urc for biomoss will likely continue to increase due to BLM's "cooperation with
Modoc County and other partners on a biomass project involving 6.6 million &Crt'S of
juniper standJ." (BLM 2006-007+3000. Helping to meet California's enefll)' needs.)

How, exactly. willlhe agencies strengthen lhcir policies and management practices in
order to moke cenain that old growth ";11 indeed be protected ""thout foil?

The DEIS also $IlI'es that "there would be approximately 150.000 acr.. of dense juniper
remainini that would provide recruitment into old powthjunipcr. The~fore. there would
....ntially be no impact on old growth juniper."

Maturejuniper trees (100 or more years old) should be conserved for recruitment
purposes a' all existing old growth juniJXl' sites. Rcmainina "dense" juniper acreage
cannot be exchanged for old growth or for mature recruitment trees on existing old
growth sites. It is simply nol the same lhing..

IrmalUTe recruitment trees are not saved on all existing old gJ'O",tb sites. and ifw
agenci.. do no' successfully protect all old growth juniper. the DEIS' claim of no impact
on old 1J'O\\1h juniper is not justified.

4.6.4 WILDLIFE EFFECTS COMMON TO ALL ALTERNATIVES

In porogmph seven, the DEIS stales that -Bleo!< and Miller (1955) concluded that
restoration rates in areas having mcchanicaJ treatments varied significantly depending on
the season in which they were applied ... "'

This statement is very confusing. The Bleo!< and Miller (I 995) article (Sagebrush
seedling production IS related to time of mechanical erodication. J. Range Mgt. 8:66-(9).
listed in the References section, is not about restoring sagebrush areas. nor is it about
bclvy machinery removal ofjuniper. It is about how to~ eradicate sagebrush using

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

See Response 1095 above 

1096 	 Further review of the literature and additional 

discussions with researchers have lead to some 

revisions to the FEIS (see Section 2.4.4 Old 

Growth). Because Western juniper can live for 

more than 1,000 years, recruitment of juniper 

seedlings is not needed for the relatively short 

timeframe (50 years) of the Restoration Strategy. 

Within the next 1,000 years there will be more old 

growth juniper because there will be many 

opportunities for seedling and younger trees to 

reach 150+ years old. This assumes that existing 

old growth junipers are protected as per the 

Restoration Strategy (see Section 2.4.4 Old 

Growth). 

See also Responses 1093 and 1095 above. 

1097 	 Additional research has become available that 

demonstrates ecosystem responses to the types of 

restoration treatments analyzed in the FEIS. The 

Bleak and Miller (1955) reference has been 

removed (see Section 4.6.3 Wildlife Effects 

Common To All Alternatives). 
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off-set disc harrows and v.:healland·type plows in order to con\'(~rt sagebrush lands into
introduced crested wheat grassland. There was no juniper noted on the study site.

4.6.5. PURPOSE AND NEED - WILDLIFE

A map showina the location and priorilization ofresloration projCC1 areas thai ....,ould best
pro\ ide both additional suitable habitat and connectivity with existing primary habitats
for sagebrush obligates. "ild ungulates, and seMiti,.. species i' neeessary. Such projects
should take p<eCedenoe over Othen that will not provide as much benefit to these ,pecies.

4.9.3.1 ANALYSIS ASSUMPTIONS - SCENIC RESOURCES

The DEIS sta'es that "efTeets from mechanieal _Iment would peni" for up 10 ten
years, wuil the cfTects ofthe 'restoration' treatments are not noticeable."

The DEIS may be underestimating the length of time required for meehanical efTeelS'o
become unnotic~blc. A project done fi\'c and one halfyears sao still sho~'S nJlS and
sears, "en though Ihc uach have now filled up "ith meduSllhcad and eheatgrass. The
wholesale fen'OvaJ ofl"'lle bloch oftrees with unrelieved pnllems and edges. plu, lillie
same-aged junipers popping up c\'crywhcre. is an eyesore thai four and one half more
yean probably '",m't erase.

"'.rt 11. Med,..kal "Rttlo",U." Co...,. Rd ~ 1010&11007

Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

1098 Site-specific project 		 prioritization would be 

initiated following a decision on the Restoration 

Strategy. Priority projects would likely incorporate 

the items listed in this comment. 

1099 	 Proper design of rest oration treatments would 

minimize the visual impacts from areas that are 

visually sensitive. 
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4,9,4 SCENIC RESOURCES EFFECT'S COMMON TO ALL ALTERNATIVES

This section 51)'!. ... key desian feature of projects ",wid be for the chanles to appear
natural and blend inlo the existing landscape character to the extent possible",

We can't find Ibis in lhe Design Standards. ShouJd II be: tMre, 01'" is it somcvt'hm else?

4,10,2,4,2 CUMULATIVE EFFECT'S - RECREATION

The sections for Alternati\'es A. B. C. D. and E all state that "firewood gathering would
nol chanae from the current program." They do nol stale that old groYt1h juniper will be
proltetcd.

4,12, I VEGETATION - SHORT TERM USES AND LONG-TERM PRODUCTIVITY

The DEIS's stat(rt)(nl does nol mention protecuon ofold.growth juniper. Removal of
any old growth juniper uees is oertain.Iy not a shorHmn impact The Jong-tcnn
productivity of the sage steppe ecosystem em.inly will not be more similar to the pre
1870's S8&c steppe ecoststem mosaic ifpolicies protecting old grov.1hjuniper are not
implO\'cd and enforocd to stop old growth juniper I'<l\lOvaI,

4,12,8 SCENIC RESOURCES - SHORT TERM USES AND LONG-TERM
PRODUCTIVITY

The DEIS's Slaltment does DOt mention protection ofold growth juniper. When old
arowth juniper tr<cs. or groups ofold arowth jWliper tr<cs. "'" destroyed by mcchanieal
bionwsen or ochers working for federal agencies, or by woodcunm, this is certainly not
a shorHcnn visual effect. These unique and beautiful remnants ofLhe prc-settlemml
landscape. &JOlla with the pleasure of \iewing Ihtm. an: 10$110 lhis &cneratiOD and fulure
g~neraljonJ 10 co"m~~<,,- __

r •

Ftc-", 11. ..... Scnk ROO-rtt uuty MCHl_ta18 9/2.JrmlO7

Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

1100 	 This standard is part of the Modoc Forest Plan and 

BLM Resource Management Plans approach to 

visual quality management. 

1101 	 Some of the firewood gathering policies have 

changed so that all of them now protect old growth. 

1102 	 The Restoration Strategy would protect old growth 

juniper and so would agency firewood gathering 

policies (see Section 2.4.2 Firewood Gathering and 

Section 2.4.4 Old Growth Juniper). 

1103 	 see Responses 1101 and 1102 above. 
 

Appendix A Page 78 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FJcure IJ. LostSrnk R.ftOIIru lJkdy MO.DUlIa 9/1.V1OO7

4.14.1 VEGETATION -IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS
OF RESOURCES

This .section does not mention the protection of old gTO\\1hjuniper trees in their existing
mas as being necessary to prt:\'er11 irrenrsible effcctS to me vegetation due to me
enormous (many hundreds or)'ears) lime required to replace lhem, ifcircumstances even
pmmued such replacement to occur. Lh-e ~tem old growth juniper has been aged up
10 1600 yean (Miller, R.F., 2005),

4.14.7 SCENIC RESOURCES -IRREVERSIBLE OR IRRETRIEVABLE
CO\lMITMENTS

This section states that there \\l)wd not be any Irreversible commitments of scenic
resources. It doe$ not mcntion lhat the loss ofold gro¥.1hjunipers in their cxistina areas
would be an irrc\cr.Ioible commitment due not only to the enormous lime required to
r<pl_ them (ifcin:umstanc:cs e,en pcrminc:d such r<pllCCfl1ent), bul beeause they
pro.... ide Modoc Count,. \\ith. distinctly unique and beautiful visual character, while also
SU\'ma as a di.st:iM.t vi~ua1 COMCCtiOD to OUt plSL No ""rtplacC1tlC'nl'" Iree can ever
provide. visual linllo that same pesL

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

1104 see Responses 1101 and 1102 above. 

1105 see Responses 1101 and 1102 above. 
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APPENDIX A- 4. JUNIPER COMPONENT ANALYSIS

This put oftbc "ECOLOQY SPECIALIST REPORr claims that -me ability l() bum or
meclIankaJ.ly tra1 bc1....un the old trees may be limilCd by Io&isties or rconomic1.~

This stattmml stems 10 provide an txtUSC, Wad of time, for the careless and
urtneCd5IIJy cksuuction ofold IfO"'th. Htavy machintl')' operators can be quite preciw
and hI,'e link diff)C\ll1y mIntU\'mna srouod mourll,in mahopny or small pintS, C1C.

'f'hcoy can SW'tly avoid an old ifO\"thjuniperor. stand of old aro....thjuniper. [kpmding
on lOill)'pC and othtrc:onditlons, thert is often lillIe po5l-,settkmtnt rttnlilmtnl in old
VO....1h IW1ds., and !htTtfore link n«d for adamantthiMina anyhow. I-land thlMina
could a1K1 be used in probkm ipOtI.

PJac:ribcd firtS can try 10 prolC'Cl trtts and planlS that are valued by creatina firt linn l()

minaallOil around thml, or by making sure fiM are 10lll··inlmsity mough, or I\'oidina
oertain ImIS.

UnfortWlllely, the abo\-e ItIlemtrll oombines with ottwr IlatnntnlS in !be DEIS 10 make
us conccmcd thaI the lamei" in\'oh'ed mighlllw such tXCU5CS 10 help CrtllC inctnth'cs
for biomasxn, and/or 10 appta!IC cenain allotntmt pmnincn .....ho desirt t\'ffy linaJe
juniptrmno,~ rtprdleu of•.

Tbank you for )'ow artmlW:Jn 10 ow """"""".?r ,~,.;,,) ?.......Q.~

Paul and Maril)'n Orovis

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1106 	 The statement was intended to imply that 

mechanical treatments would not occur in those 

places due to constraints. However, upon review 

the agencies find that the statement, as written, 

could be misleading and it has been removed. 
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SCOPING MEETING COMMENT FORM

Draft Environmental Impact Statement
Sage Steppe Ecosystem Restoration Strategy

w. w.oluc ,o<.-lllpUl. The<lt ...,-... W;O)" to pr<Wlde your (om~..h.

WI:'.)'ClU' Input bt'low ..... pl.K1t illn I~<_nt bo.. or'old it 0Vft lor ....ill"'.
2. ' .....11._. to(_h...... ,liooulh__l.modox~•.Ift'-'..

J Uw!lhe Int",,,,,,,, topr~<om""-h"
_ ...." ....,.S/""'Odoc)...ol«l"'~bru",·.1t1t""ltlion.wfl>I)u";P""I'.I"9y."'lml

... c.n .08 ~lIen It' S 10 1 )l·UHI

THANK YOU!

COMMENT(S):

Altltrn.tlvlt ~E~ Itopeltrl to b. the blltter choice. ~h.r. t. '" r.~.t

n"'ltd for tollcw-~p tre.t~ent or Ir~ture JunIper...1\11 fir. or hltrbltold.,
.. !tllln," 5 ,..... period. DOl"" nanCla or Juniper, "'... not. S"od oltn(l!(I1t••

ror fir., Itit,. hay••Ir••dy d••troyed the ••S.bruah 1!"1••ea/forbe.
un~erltOr1 and hav, t'.lellly rlre-~ro~r.d the~&elv•••

N..,~: ~_on~tClr Ploone O' (mlt't: ;;3]-2015

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

Letter – 114 

Type – Ind 

1107 A section has been added to the Final EIS (Section 

2.6 Sage Steppe Ecosystem Maintenance). 
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Type – Ind 
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~O\\ocrC' U1 lbe d~meOlnne I found it SL.1tcd \\ho l..'ii rC'SpUosib[e fOt carl') tOG OLl the
m()(mOf~. UUC'fJ'fCt~ the rcsul15. L"ld in~pll:tn~!lti.nG pofic). ttclUmc-.m aDd rr.3n.i1.8Ctnem
e~""scs (Ik ''udju"mrnl''f Iftbe EIS is n", Ik 'W'''P'...le place 10 spell tbose LIIinS'
01.1. V.bCfC ~lU tb:) b~, bo\\- soon ",",ill th!ll happen. and ~110 \\ ill be 10\ all, cd III lltat
procC'S.....~

The "()IOmlOCin~ a.nd adj Iblm~ln" process Il~d, to be intt~ral to thC' r~u~s and bolts of tbe
projCCl pl",l. ,,01 j ....lSlappod oUto iI. T,,"rc ",ll be 1>oth,US =y (Ioebnicall) 0'
adrnintSt.',ni\-c)') 01 ehcsp abuuI C'Oflducltll~ thc ll!\d of OlIolUlO(in~nlXtbli) to g.1ld::
rr...anagcmcol prl!ctic~ and admilustrQlI\1:' polk) in SJcb nil cIT\X'li\C' and ti1nC'l~ 'hd)' as
\.\ill Ch5U..oe thaI rC'S:OnlUOI\ obJecu\~ acb.c'·c we ~~\d of SUOI:'CSS IBst this PCOj(xl airm
for. "EfTeca\ e" lnOtulD!ing is p!.anl.cd, vrcfC'rllb~)' b)' tr-nu\cd '\::x,pcnenccJ profcs~ionllts

\1,nb lhorcl.J~b Icoo"",I~e of the local C'rI\tfOI\mCf\t anJ lllc [fC3.tfItCt'll.) llnd mana~etrlC'nt

practices ""ins applred. and. equall} unPO"QIU, IS fU..ded .s compklOl) .nd coo.i5lomly
as all the othC'1 projCC1 ctcmtllb. This must Lak.~ ptncc as an orgl1luc ran of projcct
c.lcmcriU Bod actions. Errecu\c monawrmg tlutSl be &signcd U)~c...hcl 9.lth ca.d, project
propch3.L h Wb b:en c01ruoollplacc in thc paY fOl ntO:ltloril1g to be an3.coW as JanIc mDrC'
than \\indO\\ d!cssing 10 pmjcct.~ lCldc: tI..-c Nbneor"".dllpti"e managcmcnt"'.
I'!nonjtonn~ Bnd adjJ,stJncm" Ot" other populaJ calch phrllScs Itt \O@lJC'allh-: nme. b.n
\1,'tthOUllbC' rcaIlg,ic 1011g-I:'lm fundi~ aod UltcgntDon Wllh ptojO:Cl managcr.nem that a!

oecOS3."} to allO\\ OlOJ1Jtorut.;1 (ffoll't., to ~hiC' ... ..: theu Im:-ndzd pt.1fpo.5C". Pkasc do IW)( Icr
Ul31 happen hote.

Somc CIlltly (or-tlCS) must be ch:art) tllSled \\, lIb !.u;Jp~)io~ the staff. the tC\."iltltcal
e..pC11lSO. 1110 eq.cpmoru ..\11 n'......f1.ts I>CCCSSQry lOr Clltl)in~ OUI ,1().SO+ )'C-.lfS 0;
cOUlinuOL•.5moanoring. Ulnplulg si~(,') CO\C'fUlg 1lWl)' mouS3nm ofat~ ofuC'auncm
atIlll,.all) TIla.'t if, a hllK" and exp.."RS.l\,C 1&. There alS() nCNs 10 be SOIDl:' ptoccss that
e.a.plicitl)' conncCl!<llbc tCC1Uou.laung d':!.i8 bac~ 10 a rt'\ iew 3lld c\'aluauoB S)'.\.:ctll tbaltS
a.ccol1.mab~c for ldinS actiOI\S on the find[llj;$. a.~ thC) reach a le.. c1 or confitie-Ilec \\ hefc
.ctionlS "IIp..-,pri&'.e. II .bo~ld be sl3l,d cuclly 1_ tho kllO..1edse Qnd cl~C'd
prcscriplioos and managcment nCtlOILS ",ill be ~ll3Jcd Yo ith thc pu!)tiC' (bC'ltet )'t"1, 'ilaling
1>0.. somo r"",1 deSfCO of pubhe pQnicip...,,, "ill be pro, idC\l). Tho pool of c~pe:tJ"" tbn:
\\ til be uscd to II11Crp.C"t and c!la..'1lctcrizc thc infonn.atioo 11Cefh to be 5k~c!u:d out atId I
",n swe thst """ral parucs will be I1I3dt to f,ct b.":lCf Iflh61 pool L.clJdes "indcpol1Joo:'
eApertS. llnd pr\1lbab1y qw:afiflN ~p('tlallg,s rcpfcscmi!.l~ diff~tc'l'U stllkehotdcr intCfe5lS.
Somehow the ml1J1l d.."'Cislon·mulng CtlUl1l:S must ~O.... thlU they arC' tnst4.~all}'
C(M1Unmod lO unplclncBtJOg rccommcndlluot'\$ tha.t C,ltnc OUt of me daua lC"'\'tC'" and
lJllC'f(:ttCtlltioo JrOC'~~ Tllall> In Si). th:n!he:'(' W\U be official poltclcs in place
dilw.1.ng statTto implcmC'11~thbc fC'CotUl'nendauo

One: suggeslion I ba\C' i~ thal the plofl:SSlOOaJ cxr::-nl~ poli..""fIt18Jly 8\ a.ilnblc: rot
COOdL.Cling the mO!lo~tonng and intCrprcUliCMl of rcsult.~be td:nufiN. LOClllI) , UtQl ,"",o·Jld
wcludc:u least the follo",m~. and 111m SIU'C' tbero at.: oth.::lllo I ha~C' o\erl~cd..
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1108 	 The Monitoring and Adjustment Approach has 

been described in more detail based upon 

comments such as these received on the DEIS. 

While the FS and BLM are responsible for the 

Monitoring and Adjustment Approach, a Technical 

Advisory Committee would be formed to assist in 

this effort (see Section 2.4.6 Monitoring and 

Adjustment Approach). 
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USDI·B..JRBU orL.and \'lllnagantntl Btt\t) Wlt!C mu.a£'l:'melit ipccl.II"ti..
botanisu., blOlo~
USDA·US FOIl~st Sct'\IC't ~LSFSl ftJ1~e matla.eemcat ipcewat.'. bconUili,
blolo~

USDA·SilU.'a1 Rcsoun../:S C«I.~Il::·\3.hOn Sen'lce ~RCSlla.t1~c 11l3Jli8gcmttu
spc-c1A3IJU. bl,an~.1S. blo1ogisa
USDA-Natural RcflOl.ltCts COOsef\:1.uon ~'"f\'tcc (;\~CS) COfllCf\illOO plaUll.C"fSl
Cons.cC'\iaoll Or2L"'Il4hOn stiff(c..~ Modoc COli..,IY &. B...l'C Va!kyl.a\8. Bcd."
Re:sChJfCC' COlhC!\"ilfon J)llilIlC5)

Unl\'C'nit)' of C..lJfomJII Coopc:ra1J,'" c utCt'lSIO!l tLce!:) Ii\ cstock! natJtal
rt':SOUfCCi ad\'LSOC"{i)
Uni\"CfSit)· sp<::ci.ll~'t.vfc:scafchC':"\

USDA Agncultura.1 Research Set ...,ce (ARS) sts
~bfonua Dc:plm,mrnt of ~ lL"l &. C"dmc b~oloBut.

Local rancbc:'S
Pri\atc Con!lUta!lLS
Cc:rtilicd PrO(CWOBallUJlg=hnd M30Sgcrs (\\bo tl'..a) be round arnOll~ an} afthc
above)

~anooaJ CetUflCUtOI\. Certified Prof..-ft.1.:-WI3l1ft ble:clllUd MaJ1a~~n~

(Soci::1)' fOf Range Mana~ml:nt

btti'~ ""~~"ll.!I~clL1J.>..\lq cd"',,i;.w113;<nn.f•./ltlnl)
Cl Smtt ce:tufia.bon. Cah!Cttn:i Cet\lfird Rall~eland Minl8Cfi (Cahfor.na

8o:ij'd of FOI'CSU) 1Calt(omta·Pat.au: SCClJOfl SRM.
h~ """"" ..:outm.UftCaSRM01.,btr.l'

Then: L~ &fi)' I)wnbcr of Wll:p th:u thoe pWfosioo.als 'ould be cogl@ed In (1)t

mQtulOf~and "2:dJu§uuco(" p:'OCC~ but I .... Quid M..c: to sec • f~y. oplJOn' pw. un the
tablt. A tcclmlCal Ihhisory comfr.iru::c(TAC) !ltn~"1.'JfC IS one \it",> to GO. If BLM, USFS
a..'1d prl\·atC l.an~"'tteneach \\lL"l! to hll"'C' SOO:ie i.ndc;1c.nJC1k.'C frDl11 each othC1. L~~
could eacb h:l\ e lbcl:' own TACt.. 1" tha.J C3se I ~ouLd recommend Uul ll)()SC &gCflC}
TACi ~ork under. 01 Sl1bita~\C'ly coordmltt' wid",. rl1.wti·l£,:rL'1 bod)' .... h.eb "ould be
m-poniJbbe fc.r re\'lc.... il~ and 11t3llltaJfll.fi~ C~bUilc-llA.) In lieu procOO.lfC:l II KC.llb h) me
that ha\u~g illdcpcJldc..lld)' ct'flifioJ prort.""ionalll. IUIl\Criiry ~talT aod o...~tll: SCICfI:i.m

U1,"\)l.."cd 10 ,he O\'euigbt ortha a:JTDn iJwJ..rd certainl)' help to d.:al \4lth tho \1t1lllt1t)'

.. itablc cnlicisffii, thal nul)' come fJOIn -'oC...enl1 qualt~ as the pcojl"Ct proct\."<h..

J thmk tl trnpoltllm 1h.lt1 ill.lplc:n~ulng the tn\lr,ltorul~ elTon A':oo 0 the rcgu.l&J ~..i~ and
a.sscWUctit of UC'.UrDCflt and rn:l..'l3.gcmcnt pro.""clUffi bascd 00 L~:U anfomtalr.Oft
~joJStmt.-n:") be made someoru::(i) rt'!pOl\sibtlit)' ua (oml4l psrt ofth:.s prOJC'CL That
rr.sy o«d to be iC'\"C:f11 dllTc:rCflt e:1Utlcs {Bl\1 on Wlf lL'Idli. l.SfS 0:'1 their lands. ReD;.
on pt"l\J.te land~. PCOlha;Kl. b..."1 thew:' C'Btl.bl~ ihould be IdcntifiN.. ud the C'.\lC'll1 oft.'"
bw-dr..·u w.:s clfM ~iU place 00 them, in tetClIo ufb.!dgl1". CAlf. ~qUptnr:dt 1I..'ld~
rt:SOUfCC':r.. shoWd be cswnatcd bcfl.lR thiS projt."'Ct u. apptO\oo.
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See Response 1108 above 
 

1109 	 A Technical Advisory Committee has been 

identified as a component of the Monitoring and 

Adjustment Approach (see Section 2.4.6 

Monitoring and Adjustment Approach). 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1110 	 The Monitoring and Adjustment 

Approach would evaluate the restoration 

rate annually. 

1111 	 Please see the discussion in Section 1.7.3 

Issue 3 – Uncertain Results. As 

described, certainty is our confidence in 

prescribing treatments at the site-specific 

level that achieve their site-specific 

objectives and ecological outcomes, 

while minimizing risks, such as invasive 

of noxious weeds. While Alternatives B, 

C, D, E and J all use the Monitoring and 

Adjustment Approach, Alternatives C 

and J treat fewer acres in the first two 

decades specifically to allow agencies to 

collect effectiveness information that 

would be used to adjust future treatment 

prescriptions. 

1112 	 The Monitoring and Adjustment 

Approach has been described in more 

detail based upon comments such as 

these received on the DEIS (see Section 

2.4.6 Monitoring and Adjustment 

Approach). 
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See Response 1112 above 
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1113 	 The Monitoring and Adjustment Approach 

has been described in more detail based upon 

comments such as these received on the 

DEIS (see Section 2.4.6 Monitoring and 

Adjustment Approach). 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1114 	 The section on Site-specific Considerations 

has been revised based on these and other 

comments on the DEIS (see Section 2.5 Site-

specific Planning Considerations). 

1115 	 Your comment supports the decision to 

dismiss Alternative F from further 

consideration. 
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1116 These comments were reviewed and 

incorporated as much as possible. 
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Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1117 	 All alternatives allow for treatment of young 

junipers entering fairly intact sage steppe 

habitats (see Section 2.2.2 Fire Use). Some 

of these areas might become a priority for 

treatment based upon wildlife habitat needs 

once the Restoration Strategy is selected and 

site-specific project prioritization is initiated. 
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Letter – 116 

Type – Ind 

1118 Thank you for your comments 
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SSERS-DRAFT EIS

To: Rob Jerrers. Project Lead
MucJoc National"orest
800 West 12'~ Sireel
Altur-..s CA 96101

From; Dill l'hiUillS
1"0 Uox. 1171
SusllllviUe CA 96130
I}hone 530 257 6700 "'AX 530 257 3020

Subject: COllllllClltS H5-MU-151

GCllerll1 COlllmcnls:

NI: This HcSlUnllion SIral~ is 50 years hlle lind IllIHIY acres
hllve IIlreMdy crossed II thrtshu!ll into \Veslcrn juniper :lIId Imt
of the sllgebrush stellllC ecosyslem wilh lI111ny more ::tcn:s just
lloout 10 cros.'Ithal Ihreshold,

H2: It will be: vt:ry difficult to illlillemcni this Strat~ al II ,.... te
(ast enough to reduce Ihe acn:s domina led by \Vt:stcrn
jlllli~r. since junipc:r will be rellroducillJ,t on acres 1101 now
hl.'ing dominated lIy Western juniper,

1#3: III the "Abslract I'age I", illlhc "SlIlIIlIIlIry pllgC 111"ulld
other Illac(.'S inlhe doclImenllhc slaled focull is" (Thc
reslonuioll of SllJ,tC sleppe c('osyslcms lhat have becume
dominlucd by \Vesteru jUllillCrl", 11 sc('IItS 10 me that pllrlof
tin: focus shullid ~ to prevenl sm.:dl juni~r from cnn~'ing inlo
large jllnilM:r alul crossin!; lhe thn.-shuld oul ofSJlIg~
stel'rte iuto domination by Weslcrn juniper. ~ECtIV£t)

MOOOCN.F.
ALTURAS, C"

J
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Letter – 117 

Type – Ind 

1119 	 Your comment acknowledges one of the realities 

of this ecosystem and is fundamental to the 

Purpose and Need for the Restoration Strategy. 

1120 	 The restoration rates in all alternatives, except for 

Alternative A (Current Management), are 

ambitious but can be implemented with the 

resources identified in the FEIS. 

1121 see Response 1117 above 
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H4: II SC~IIIS 10 IIIlllhal a logicallrealmcnl "riority ""ould be:
;1: lIan'esting ur killill~jlllliperill A.~IK'II gro\'es,
b: Ibn'tSling or killing junilH:rllrtJund SlJIgc grtJuse

leks lind nesting areas.
c: 111In'eslillg ur killil1gjunilH:r in areas wherc Ihert

lire jllnil)Cr in living shlnds of hillerbrush :llId
muulliain mllhugany.

II: Ibn·cslinj.; or killillj.; jl.nillCr in Slllnds ufsagcbrush
whCl'1l Ihe el,:usystcm hils 11111 /:'rusSCtllhc Ihreshold
inlu junil)Cr.

(': Ilan<('sting or kiUinj.; jllniptr 011 artas where lhc
Ih~hold 10 \VCllt('rll jllllip('r hali been /:'russed and
c~lensivc rellll" work is re11llirc{1.

sl~m(' Commcnts:

1.7.5 Issue S-Imp:u:ts 011 Uve.o;tock Induslry:
The analysis shuws Ihe illll)IU'IS or reduccd AUMs uf use:
mocause of rcst rClluircd 10 allow rtco\'cry uf vegclalion. The
olher pari oflhis lInalysis is lacking. lI11hould alsu sho",' Ihe
incrCilsed los.o; of AUMs. over limc, 1x.'Clu.sc of illc~ased
Western juniper.
This would be: II lH:rmllllcnlluss. There :IrC ~lIlle allollllcnl.o;
l.hal will have almOSI no forage for Ih'eslock in Ihe nClIr fulure,
beulISt: of Weslern junil)Cr,lf cOlllrol actiOIl is nollakclI.

2.2.3. Ihllli I(cslorlliiou:
II appean: 10 me lhutlhere is {·unsiderable Ilced for hand
conlrol of W~lerll junilwr when the IreC!l are slllllll. II is
milch casier 10 kill a jllnilwr lree whell il is a fOOl high thlln
whcn it is a fOOl ill diameter. This is IIlllch cheaper per lree
killed thlln wuilirlg Withe lree is bil;gl'r lllld retillircs Ulhl'r
Illuhallical cOlllrol. Iblld cOlllrul will.·emo\'c lhe Irces from
lhe ceusystem before the ceosyslcm eros.qs _ Ihrcshultl from

Final Environmental Impact Statement 	 Sage Steppe Ecosystem Restoration 

1122 	 Treatment priorities would be looked at following 

a decision on this Restoration Strategy. These 

priorities will be considered. 

1123 	 The existing condition for livestock grazing 

(Section 3.3 Livestock Grazing) describes the loss 

of AUMs to density increases of juniper. Future 

reductions in AUMs due to further increases in 

juniper density are speculative because the 

quantitative relationship between juniper density 

increases and reduction of AUMs is not known at 

this time. 

1121 see Response 1117 above 
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1121 see Response 1117 above 

1124 The text has been changed to reflect this comment. 

1125 The text has been changed to reflect this comment. 
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Letter – 118 

Type – Ind 

1126 	 Thank you for your comment. Chapter 4 has 
 

been reorganized to aid in clarity of the 
 

presentation. 
 

1127 	 There are many uncertainties when planning out 

40-50 years. The effects analysis at this 

programmatic scale must rely on the best 

available science to make consistent longer-term 

projections of effects in order to compare 

alternatives (see Section 3.2.8 Climatic 

Changes). The Monitoring and Adjustment 

Approach would allow the Strategy to adapt to 

changing future conditions. 
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1128 	 The map of potential treatments is based upon GIS 

modeling to inform the decision at the 

programmatic level. The Strategy does not make 

site-specific decisions. The determination of what 

treatments are applied to the ground would be done 

at the site-specific project level based upon site-

specific ecological conditions. 

1129 	 Site-specific planning includes logistics, however 

sometimes unforeseen situations arise during site-

specific implementation that require project 

modification. Infrastructure needs were estimated 

at the programmatic level for all alternatives (see 

Section 4.7 Socioeconomics). Estimated costs of 

implementation are also included in the EIS. 

1130 	 The monitoring section has been revised. However, 

specific monitoring at the implementation level 

would be determined during site-specific project 

level planning. 

1131 	 The wildlife cumulative effects analysis is 

appropriate for this scale of planning. Additional 

cumulative effects analysis would still be required 

during site-specific project level planning. 

1132 	 Wildlife presence information came from a variety 

of sources. Habitat that is specific to each species 

will be analyzed at the site-specific project level 

planning. The trends predicted in the FEIS inform 

the decision makers on the potential overall effects 

on implementing the Restoration Strategy. The 

information that is provided in these comments 

would be considered during site-specific project 

level planning. 
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See Response 1132 above 
 

1133 The fire use category includes wildland fires that 

are allowed to burn within prescription.  

1134 The Strategy would complement the Purpose and 

Need for the Big Sage Fire Management Unit. 

1135 Site specific methods of dealing with slash would 

be determined during site-specific project level 

planning. The details of how firewood gathering 

would work in sensitive areas would be specified 

during site-specific project level planning and 

appropriate protection measures utilized. 

1136 Old growth juniper would be retained in restoration 

areas. The details of how individual trees would be 

retained during prescribed fire or fire use would be 

specified during site-specific project level 

planning. 

Appendix A Page 98 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

u i
11 111

lit
~i;

ffilli
,001 1IIi'
;
'
i!I

J
i

tllf
lit

'I
z:jlf·

'h~
,

ill,llH
i

'
i

•1.'
I{jlm

If-
I
.

iZI=f
i,!

JIt'
~'i

I
iilll!llJ

II
II.II!I

Ili lIIIH
-j'

~

-
!
'I't

i'
II).

f!ll~it
il~hn

iii}
!ll

:i
"It

n
Iiifl'.

H
'llp"

r
-

~
i
t
l
l

·n-tll
:.1·;i.

jfififi
!Illtill!

II·lilt
fll

I
I'l

•
,I,

}"II
'

n·lli~I!:
1:1,

I
{If

rtilt'i-
hlr

gin
J:tl'lii'!'!

fh
t

HU
ji11h

I
iH

jJ
I

II!I
I

Ii
If

lili
ii"

f
~

,r1J
6 1

ii!iif~Iii
I

:
~

J.
h

ill
!

oili
,

•
il'~1

-
,

~tf
11'I

iIlli!J
ifJlill!t

I,HI,i(
j

ihlhhH
•

!
••

h
.

I

Final Environmental Impact Statement 	 	 Sage Steppe Ecosystem Restoration 

1137 	 As described in the FEIS (see Section 4.2.1 Sage 

Steppe Ecosystem Mosaic), fire use would return 

areas to a grassland condition. Future fires would 

determine the successional pattern of the sage 

steppe mosaic.  

1138 	 The EIS does not cover all of the vegetation types 

present in the Focus Area. It does focus on 

restoring the mosaic of the sage steppe ecosystem. 

Mountain mahogany and large pines are 

components of the mosaic and would be addressed 

during site-specific project planning. 

1139 	 The effects analysis shows a reduction in AUMs as 

a result of the restoration treatments. 

1140 		Comment noted. 

1141 	 Resources required to conduct prescribed fires are 

listed as totals needed compared to existing 

capability. The resources required to implement the 

prescribed fires would have to be acquired before 

the fires would be conducted. 

1142 	 Temporary roads would be closed to all but 

administrative use during project implementation, 

and then closed permanently following completion 

of restoration treatments. 

1143 		Comment noted. 
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Letter – 119 

Type – Ind 

1144 Comment noted. 

1145 Comment noted. 
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Letter – 120 

Type – Ind 

1146 Comment noted. 
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Letter – 121 

Type – Ind 

1147 	 Comment noted. Season of burning is an important 

consideration in managing noxious weeds. 

1148 	 Vacant allotments would be considered for this 

purpose (see Section 2.4.3 Livestock Grazing 

Management Practices). 

1149 	 It is recognized that firewood gathering has an 

economic component to it. There is a specific 

Design Standard for firewood gathering (see 

Section 2.4.2 Firewood Gathering). 

Appendix A Page 102 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final Environmental Impact Statement Sage Steppe Ecosystem Restoration 

 Letter – 122 

Type – Ind 

1150 The Purpose and Need of the Restoration Strategy 

is to restore the sage steppe ecosystem. Restoration 

treatments may create a waste stream of woody 

materials that could be used as a source of 

renewable energy where it is cost effective. 

1151 Livestock grazing would be managed to achieve 

restoration objectives (see Section 2.4.3 Livestock 

Grazing Management Practices). Fire suppression 

would change over time as natural fires could be 

allowed to burn to restore and maintain the sage 

steppe ecosystem. 

1152 Some studies indicate that the increasing 

temperatures that are expected in this area due to 

global warming would favor grasslands over 

shrubs and trees (see Section 3.2.8 Climatic 

Changes). 

1153 A section has been added to the Final EIS (see 

Section 2.6 Sage Steppe Ecosystem Maintenance). 

1154 see response on next page 
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1154 	 The agencies are currently  reviewing this issue at 

the national level. There is no methodology 

available to analyze it at the scale of the Strategy at 

this time (see Section 3.2.8 Climatic Changes). 

1155 	 The air quality analysis in the EIS contains analysis 

of the emissions created form fire use by 

alternative (see Section 4.3.3 Air Quality). At the 

programmatic scale of this Restoration Strategy 

modeling of the movement of pollutant plumes and 

levels of pollutants within those plumes is not 

appropriate. However, during site-specific 

planning, appropriate analysis of potential air 

quality effects of proposed treatments will be 

analyzed. Fire use would be required to comply 

with air quality standards specified in a burn plan. 
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1. INTRODUCTION 

A consortium of concerned parties has combined to address continuing expansion of Western 

juniper (Juniperus occidentalis Hook) on the Sage Steppe and related ecosystems found in the 

northeastern portion of California and northwestern Nevada. The principal agencies cooperating 

in this endeavor are the Northeastern California Field Offices for the Bureau of Land 

Management (BLM) and the Modoc National Forest (MNF) in conjunction with Modoc County 

and the Modoc County Resource Advisory Committee. In addition, there is participation by 

approximately 40 other interested groups and agencies at the local, regional, and state level.  

The purpose of the Sage Steppe Ecosystem Restoration Strategy is to restore the distribution 

of these vegetation types to a location and extent more similar to that which did exist prior to 

European settlement to benefit sage steppe associated wildlife and other sage steppe ecosystem 

values. The Analysis Area covers approximately 6.5 million acres located in the counties of 

Lassen, Modoc, Shasta and Siskiyou Counties in California and Washoe County in Nevada 

(Figure 1). This report focuses on the conditions of the sage steppe and Western juniper 

ecosystems that are targeted for restoration. Within the Analysis Area, there is an identified 

“Focus Area” that contains the sage steppe ecosystem, and includes all areas that are proposed for 

restoration treatments. The Focus Area is based on Terrestrial Ecological Unit Inventory work by 

Smith and Davidson (2003). This report addresses the ecological conditions on the Sage Steppe 

Ecosystem Restoration Strategy Focus Area.  

1.1 Issues  
The issues that have been identified through scoping are addressed in individual specialist 

reports and in the Sage Steppe Ecosystem Restoration Environmental Impact Statement (EIS). 

These issues are not addressed directly in this report. The ecological basis for sage steppe 

restoration and support for the analysis of several issues is presented here. As such this report 

serves to define the ecological baseline and functions that support the analysis and EIS. 

2. EXISTING VEGETATION 

This report addresses only those vegetation types that have likely experienced increased 

density of Western juniper in the Focus Area. This report addresses those existing vegetation 

types that have been identified as focus vegetation types for the Sage Steppe Ecosystem 

Restoration Project. The existing vegetation (Figure 2 and Table 1) are used for landscape scale 

analysis, and are not the appropriate scale for site-specific vegetation analysis.  
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Figure 1. Analysis and Focus Area Location Map 
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Figure 2. Existing Vegetation (CALVEG) in the Focus Area
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Table 1. Existing Vegetation (CALVEG) in the Focus Area1 

Vegetation Type Acres in Focus Area 

Big Sagebrush 1,744,600 

Western Juniper 680,700 

Low Sage 150,200 

Aspen2 15,400 

1
The existing vegetation data in this table is based upon the CALVEG data described above. 

2
Only aspen communities located within the Sage Steppe Focus Area are included. 

Vegetation types were classified using CALVEG (“CALVEG: A Classification of California 

Vegetation”; USDA Forest Service, 1981, Pacific Southwest Region, Regional Ecology Group, 

San Francisco, CA). The existing vegetation map was derived from 1991 thematic mapping 

(TM) imagery, updated with 1994 and 1999 imagery. The data on the existing vegetation map 

was created with limited ground validation as a general planning and inventory tool using a 

combination of multi-spectral satellite imagery at 30 meter resolution supplemented with SPOT 

satellite imagery at 10 meter resolution, aerial photography and existing forest vegetation maps at 

a map scale of 1:100,000 (R. Warbington pers. comm.). 

The existing vegetation was typed using dominant vegetation rather than entire floristic 

composition. A site was classified into a vegetation type based upon the dominant (greater than 

10 percent) cover type. For example, if a mapping unit had greater than 10 percent cover of 

juniper (without a larger overstory of pine or fir), the mapping unit was classified as western 

juniper.  If a mapping unit did not have greater than 10 percent juniper, pine or fir, and the big 

sagebrush was greater than 10 percent cover, then the unit was typed as big sagebrush.   

2.1 Big Sagebrush 
Big sagebrush (Artemisia tridentata) is the dominant ecological community in the Focus 

Area, covering over 1,744,000 acres as of 1985 (Table 1).  Big sagebrush is the most common 

and widespread sagebrush species in the region and is the dominant species in this vegetation 

type. Two other big sagebrush varieties are also found in the Focus Area including Mountain big 

sagebrush (Artemisia tridentata ssp. vaseyana) and Wyoming big sagebrush (Artemisia tridentata 

ssp. wyomingensis). 
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Big sagebrush often occurs in pure stands but may include other species of sagebrush, 

rabbitbrush (Chrysothamus ssp.), bitterbrush (Purshia tridentata) and others. The vegetation of a 

pristine shrub-steppe ecosystem is dominated by perennial bunchgrasses and widely spaced 

shrubs (Whisenant 1990).  Numerous grass species that are commonly associated with big 

sagebrush include antelope bitterbrush (Purshia tridentata), bluebunch wheatgrass (Agropyron 

spicatum = Pseudorogneria spicata ), crested wheatgrass (Agropyron cristatum), western 

wheatgrass (Agropyron smithii = Pascopyrum smithii), Sandberg bluegrass (Poa sandbergii = Poa 

secunda), needle-and-thread grass (Stipa comata = Hesperostipa comata), and Thurber's 

needlegrass (Stipa thurberiana). The density of the stand may vary from scattered to closely 

spaced plants with touching crowns (Figure 3).  Big sagebrush occurs in the Focus Area in areas 

where the soil depth is too shallow for pines, but deep enough for the establishment of sagebrush 

as well as Western juniper.  Individual juniper trees are naturally found scattered in this 

vegetation type, similar to Idaho (Miller et al. 2008). 

Disturbance Regimes 
The primary historic disturbance regime 

for the big sagebrush community was lower 

intensity understory fires (Miller et al. 

2008). These types of wildfires occurred at 

intervals of about 32 to 70 years in the 

southwestern United States (Wright et al. 

1979). In Mountain big sagebrush the mean 

fire intervals, prior to 1871, was between 12 

to 15 years (Miller and Rose 1999).  Miller Figure 3. Typical Big Sagebrush 

and Rose (1999) found large fires in eastern 
Community 

Oregon sagebrush communities were 

preceded by at least 1 year of above average tree ring growth, indicative of adequate moisture.  

The moist conditions would have favored herbaceous growth in the understory, creating a higher 

fuel load to carry the fire. 

Historical fires created a mosaic of successional stages across the sage steppe landscape. 

When fires occurred, sagebrush and scattered young juniper were generally killed setting the 

successional stage back to grasses and forbs. Sagebrush would reseed from plants on site or wind 

delivered from plants in other areas, taking up to 30 years to regain dominance of the site (Brown 

and Smith 2000). Western juniper trees would have seeded into the sagebrush and become 

established as small-scattered juniper trees. 

Generally, within the sage steppe ecosystems, the fire return intervals were frequent enough 

to prevent domination of a site by juniper.  Sagebrush would more readily seed-in and develop 

faster than the juniper. Western juniper woodlands historically developed on sites with infrequent 

wildfires, where the trees could become established and could survive fires as mature trees in 
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isolated juniper woodlands that, by circumstance, did not burn or experienced only infrequent 

wildfires. The lack of wildfire in these locations was the result of various factors, such as rocky 

rims and clay or alkali flats with little fine fuels.  As in Idaho (Miller et al. 2008), western juniper 

also historically occurred on the Modoc Plateau on sites where the soils were too shallow for pine 

or fir but productive enough for juniper to rapidly out-compete sagebrush. 

Beginning in the 1860s, settlement altered the disturbance regime.  The first changes came 

with livestock grazing in the sage steppe ecosystem, which reduced the understory grass and forb 

communities.  These understory communities provided the fine fuels that could carry more 

frequent fires. Sagebrush has since become more decadent, as this plant community has reached 

more mature successional stages.  In areas where sagebrush overstories have become denser, the 

competition for light and moisture combined with grazing has continued to decrease the 

understory grass and forb communities that provided the fine fuels that could carry wildfire. 

Fire suppression, which became effective in the mid 1900s, added to the decline of fire across 

the landscape, resulting in a reduction of the patchiness of different ecosystem age classes across 

the landscape as fewer areas were converted to grasses and forbs through fire. Stand replacement 

fires in sagebrush convert the area to the grass/forb cover type for approximately the 30-year 

period that is required for sagebrush to reestablish (Brown and Smith 2000). 

Cheatgrass (Bromus tectorum) invasion is extensive in some areas of grass/forb and 

sagebrush cover types. Cheatgrass in these vegetation types increases fuel load and continuity. 

Cheatgrass is highly flammable and increases ignition potential and the presence of cheatgrass 

can extend the fire season for several months (Brown and Smith 2000).  After a fire, the burn area 

is generally re-colonized by an even greater abundance of cheatgrass.  

Additionally, since the advent of effective fire suppression and livestock grazing, Western 

juniper has increased in density on sites previously dominated by mountain big sagebrush, 

bitterbrush, curl-leaf mountain mahogany, quaking aspen, and riparian communities (Miller and 

Rose 1995, Wall et al. 2001, Miller et al. 2000). As the density of the juniper woodlands and 

decadence in the sagebrush increased due to lack of fire, the dynamics of fire across the landscape 

have changed. The major change has been a shift from more frequent fires of varying intensities 

to larger, more uniform fires.   

2.2 Low and Black Sagebrush 
Low sagebrush and black sagebrush are together the third most dominant vegetation type in 

the Focus Area (Table 1).  These species grow on shallow soils with a restrictive layer of bedrock 

or clay pan. Low sagebrush is a wide-ranging species, found throughout the Great Basin (Figure 

4). Low sagebrush dominated areas are usually found where the annual precipitation is between 

eight and 18 inches and between 4,000 to 9,000 feet in elevation (Munz and Keck 1959).  Stands 

are usually found on shallow soils with impaired drainage in the transition zone between the 

wetter valley floor and open timber on the mountainsides (Hormay and Talbot 1961).  Along the 
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eastern flanks of the Sierra Nevada, from Inyo County northward through Modoc and Siskiyou 

Counties, low sagebrush communities are generally restricted to elevated arid plains 

The low sage vegetation type differs from big sagebrush in that vegetative diversity is much 

greater and a rich variety of forbs is usually present (Young et al. 1977). It may be dominated by 

one or more species of sage, but is often in association with rabbitbrush, bitterbrush, or big 

sagebrush. The ground cover of grasses and forbs is typically sparse – between five to 15 percent 

coverage (Kuchler 1977). Low sagebrush is one of the most palatable sagebrushes for sage-

grouse. Western juniper are usually only found in low sagebrush areas as scattered trees, due to 

the shallow soils and poor drainage. 

Black sagebrush stands have similar characteristics.  However, black sagebrush are present at 

higher elevations, ranging from 8,000 to 11,000 feet in elevation (Cheatham and Haller 1975).  

Black sagebrush is commonly associated with 

winterfat and Morman-tea.  As of 1985 there were 

approximately 150,000 acres of low and black 

sagebrush in the Focus Area (Table 8). 

Disturbance regimes 
In low and black sagebrush, grass productivity 

is often limited by adverse soil physical properties; 

therefore stands generally lack enough fine fuels 

to carry a fire. In addition to low fine fuel loading, 

wide shrub spacing makes fire infrequent in low Figure 4. Typical Low Sagebrush 
and black sagebrush. On the Modoc plateau, low Community 

sagebrush burned less frequently than big 

sagebrush because of wide shrub spacing in low sagebrush types and possibly because of a less 

flammable herbaceous composition.  Historical fire return intervals are estimated to be around 90 

years (Miller and Rose 1999). 

2.3 Western Juniper 
Western juniper occurs naturally as part of the sage steppe ecosystem throughout the Focus 

Area, as individual trees and juniper woodlands.  This species can establish in areas of poor thin 

soils as well as more productive sites. It occurs at all elevations in the Focus Area.  Areas that are 

considered juniper woodland habitats are characterized as woodlands of open to dense 

aggregations of Western juniper. There are currently 680,700 acres in the Focus Area that exist as 

juniper woodland habitat or vegetation type (Table 1). 

Western juniper woodlands historically developed on sites with infrequent wildfires, where 

the trees could become established and could survive fires as mature trees in isolated juniper 

woodlands that, by circumstance, did not burn or experienced only infrequent wildfires. The lack 

of wildfire in these locations was the result of various factors, such as rocky rims and clay or 
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alkali flats with little fine fuels.  As in Idaho, Western juniper also historically occurred on the 

Modoc Plateau on sites where the soils were too shallow for pine or fir but productive enough for 

juniper to rapidly out-compete sagebrush (Miller et al. 2008). 

The density of juniper tree canopies determines the composition of the understory and, 

consequently, the diversity of other plant species that occupy these juniper woodland habitats.  

Wildlife diversity in juniper woodlands is directly related to the diversity and abundance of 

understory plant species (Miller 2001).  On sage steppe sites with less than six percent canopy 

closure, the juniper generally does not have a significant affect on sagebrush and forb and grass 

vegetation. Sites with approximately 6-20 percent canopy closure are in transition from 

sagebrush-dominated ecosystems towards Western juniper woodlands.  As the canopy closure 

increases above 20-30 percent, the grasses and shrub understory declines and, in some cases, bare 

soil prevails (Figure 5) and the site becomes juniper woodland (Miller et al. 2008). 

Open habitats of less than 30 percent canopy closure of juniper normally have an understory 

shrub association of sagebrush and/or bitterbrush with forb and grass cover.  However, once the 

canopy closure exceeds 30 percent, there is a 75 percent reduction in shrub understory (Miller et 

al. 2005 and 2008). Researchers have 

documented that Western juniper stands 

in sagebrush areas are associated with 

an increase in bare ground and a 

decrease in ground cover (Knapp and 

Soulé 1996, and Bunting et al. 1999). 

Under closed canopy Western juniper 

stands, the lack of ground cover on 

some sites increases the susceptibility 

of the site to increased erosion, 

sediment yield and loss of soil 

productivity (Pierson et al. 2002). 

Figure 5. Bare Ground in a Dense Juniper 
Similarly, it has been noted by 

Stand in the Focus Area 
vegetation management specialists in 
 

the Focus Area (Aarstad pers. Comm. 2006) that a marked decline in density of sagebrush and 
 

forb and grass cover begins on sites with greater than 20 percent juniper canopy closure, 
 

particularly on drier sites. 
 

These studies and observations demonstrate how the density of juniper has a direct impact on 

the balance and diversity of vegetation within the sage steppe ecosystem. The density of juniper 

cover in the Focus Area was quantified using “LifeForm”, a software application produced by the 

Decision Support Science Team of the Pacific Southwest Research Station, USFS.  This 

application is based on algorithms designed specifically for use on USGS 1 meter resolution 

Digital Ortho-Quarter Quads of the NAIP program.  For this analysis, the 1998 Digital Ortho-

quarter Quads were quantified. 
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The “LifeForm” results (Table 2 and Figure 6) provide a more accurate depiction of the 

juniper canopy cover classes throughout the Focus Area than CALVEG.  As shown in these 

results, in 1998, the Focus Area contained nearly 2.2 million acres with juniper at some 

measurable density.  Within these 2.2 million acres, 680,700 acres are classified by CALVEG as 

Western juniper woodland vegetation type. ). The largest portion of juniper present was in the 6

20 percent canopy cover and dense juniper (>20 percent canopy cover) occupied over 433,000 

acres (Table 2). The other areas with lower juniper densities are classified by CALVEG as big 

sagebrush, aspen or low sage (Table 1).  

Table 2. Western Juniper by Canopy Cover within Focus Area1 

Western Juniper Acres in the Focus 
canopy cover (%) Area 

1-5 845,100 

6-20 900,400 

>20 433,300 

Total 2,178,800 

1
From Juniper Canopy Cover Density map dated 8/06. The 1-5% and 6-20% canopy classes occur throughout the sage 

steppe ecosystem and are classified in Table 1 as Big Sagebrush or Low Sage. 

Disturbance regimes 
Western juniper is susceptible to fire depending on its age. Typically the presettlement 

wildfires were lower intensity understory fires. These fires would generally not kill older or 

mature juniper, but would kill seedlings and younger juniper (Miller et al. 2005 and 2008). The 

lack of lower intensity understory fires in these locations was the result of various factors, such as 

rocky rims and clay or alkali flats with little fine fuels; or on the Modoc Plateau on sites where 

the soils were too shallow for pine and fir, but productive enough for juniper to rapidly out-

compete sagebrush and develop into juniper stands which would only be eliminated during major 

wildfires. Following effective fire suppression and livestock grazing, western juniper has 

increased in density on sites previously dominated by mountain big sagebrush, bitterbrush, curl-

leaf mountain mahogany, quaking aspen, and riparian communities (Miller and Rose 1995, Wall 

et al. 2001, Miller et al. 2000 and 2008). 
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Figure 6. Focus Area Western Juniper Distribution (LifeForm) 
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As presented in the Big sagebrush discussion, juniper seed into sagebrush and begin growing 

primarily as scattered small trees.  If they are not killed by fire then they mature to the point of 

becoming somewhat fire resistant. Fire resistance of western juniper varies with age.  Juniper 

seedlings, saplings, and poles are highly vulnerable to fire (Martin 1978).  Mature trees have 

some resistance to fire because of a thicker bark layer. 

The scattered juniper trees in the sage steppe ecosystem are a source of seed and when fire 

does not kill the seedlings and saplings, they grow into larger trees and increase the juniper 

density in those areas. As juniper becomes denser the understory and ground cover diminish and 

they become the dominant species on that site. Mature juniper stands typically lack sufficient fine 

fuel biomass and fuel continuity to carry fire under low to moderate intensity fire conditions 

(Miller et al. 2008). 

The result of the combination of Western juniper and sagebrush in the sage steppe ecosystem, 

is a constantly changing mosaic of grasses, different stages of sagebrush with scattered juniper 

trees and some dense juniper stands. Fire was the key disturbance factor that maintained that 

mosaic in the sage steppe ecosystem.  Pre-settlement juniper stands and individual scattered trees 

remain in existence because, historically, intense natural fires did not occur on those sites and 

human-caused fires have been controlled (Burkhardt and Tisdale 1969 and 1976, Dealy et al. 

1978). 

2.4 Aspen Vegetation Type 
Aspen communities occur in mesic sites where stands are primarily reproduced from 

rootstock cloning. They may occur in pure stands or in association with black cottonwood 

(Populus trichocarpus), willow (Salix spp.), or coniferous species. Western juniper has been 

increasing in density in many aspen stands in the Focus Area.  There are currently approximately 

15,400 acres of aspen or aspen/cottonwood stands in the Focus Area (Table 1).   

Aspen are perpetuated by rootstock cloning, but originally come from seeds.  Aspen 

suckering is often facilitated by fire or other disturbances.  There is also evidence that aspen can 

spontaneously regenerate without disturbance. The desire to sustain an aspen ecosystem lies in 

the benefits derived from them. Bartos (2001) lists a number of values attributable to the aspen 

ecosystem that include forage for livestock, habitat for wildlife, water for downstream users, 

aesthetics, recreational sites, wood fiber, and landscape diversity. 

Disturbance regimes 
Generally, fires in young aspen stands are low intensity surface fires unless there is a great 

deal of fuel on the forest floor.  In older stands, particularly those that are breaking up, abundant 

fuel can lead to higher intensity fires (Peterson and Peterson 1992).  The fire return interval for 

aspen in the Focus Area has a variable frequency, low to moderate and high intensity fire with a 

fire recurrence interval of 7-120 years. 
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Fires in aspen generally would have burned in summer and fall when dormant understory 

vegetation was dry enough to carry fire (Duchesne and Hawkes 2000). Thin barked aspen are 

vulnerable to even low intensity fire.  These fires would have thinned or killed aspen trees and 

stimulated sprouting of the aspen clones (Brown and Smith 2000).  Moderate-intensity fires 

stimulate the greatest amount of sprouting after fire, contributing to aspen’s continued dominance 

on a site (Parker and Parker 1983). The resulting landscape in pure aspen cover types would have 

been a mix of fire generated age classes.  Where fire thinned the aspen trees, a mixed aged stand 

would develop. 

Miller et al. (2001) indicate lack of fire and grazing by ungulates are both key factors in the 

recent encroachment of western juniper and lack of aspen recruitment in communities throughout 

the northwestern Great Basin. The herbaceous component and age class distribution of aspen 

forests have been altered substantially due to grazing (Kay 1997, Bartos and Campbell 1998).  

Historically, the aspen understory would have been much more lush with grasses and herbaceous 

vegetation. Grazing likely has altered fire behavior in aspen stands (Bartos 2001) both by altering 

the species composition, possibly to less flammable species, and by reducing the amount of 

ground litter which could carry a lower intensity fire. In addition to livestock grazing; deer, elk 

and beaver that prefer aspen sprouts have had an affect on aspen stand structure and dynamics 

(Baker et al. 1997, White and Feller 2000). These factors combined have created conditions that 

are more favorable to juniper encroachment into aspen stands. 

2.5 Climate Changes 
One of the factors that contributed to the increases in Western juniper density throughout the 

Focus Area was a wetter and milder period in the late 1800s through the early 1900s (Miller et al. 

2005 and 2008, Soulé et al. 2004). This fluctuation in the climate resulted in a pulse of Western 

juniper seedling establishment and growth in the late 1800s through the early 1900s. Increased 

concentrations of CO2 during the last half of the 20th century have been reported to have 

contributed to the increased density of Western juniper (Johnson et al. 1993, Knapp and Soulé 

1996). These changes are part of the ecosystem dynamics that caused increases in Western juniper 

density in the sage steppe ecosystem.  

However, the natural ecosystem dynamics have been greatly altered through the human 

disturbances of livestock grazing and associated fire regime changes. Since the advent of 

effective fire suppression and livestock grazing, Western juniper has increased in density on sites 

previously dominated by mountain big sagebrush, bitterbrush, curl-leaf mountain mahogany, 

quaking aspen, and riparian communities (Miller and Rose 1995, Wall et al. 2001, Miller et al. 

2000). The initial fire regime changes were due to the reduction of fine fuels by livestock grazing 

that would have provided fuel for frequent fires. Fire suppression, starting in the 1940s, 

maintained the exclusion of fire from the ecosystem. The major change has been a shift from 

more frequent fires of varying intensities to larger, more uniform fires.  Those changes have 

Appendix B Page 12 



 

  

 

 

  

Ecology Report Sage Steppe Ecosystem Restoration Strategy 

resulted in very few natural fires that would have caused mortality of Western juniper seedlings 

and natural suppression of Western juniper density in the sage steppe ecosystem. 

More recent climate changes have included warmer temperatures (IPPC 2007) but not 

increases in precipitation (CEC 2006a). Warmer temperatures combined with periods of drought 

have led to some increases in wildfires in the Analysis Area (JW Associates 2007). Climate 

change scenarios show that vegetation changes for the Modoc Plateau would include more 

grassland and fewer juniper woodlands and brush lands (CEC 2006b). In addition, at the national 

level, the agencies are have initiated long-term climate change programs to ensure that climate 

change science is integrated into agency policy and direction (USDA Forest Service 2007).  

The sage steppe fire regimes are dependent on grasses being present in adequate quantity to 

provide fuel. The quantity of fine fuels would decrease if climate change provides less 

precipitation, and conversely, the quantity of fine fuels would increase if climate change provides 

more precipitation (Minnich 2006).  Any potential increases or decreases in temperatures would 

only change when the fine fuels dry out and become more flammable (Minnich 2006).  Therefore, 

potential changes in precipitation or temperature due to climate change would not change the fire 

regime of the sage steppe ecosystem. 

3. EXTENT AND DENSITY OF WESTERN JUNIPER 

The initial arrival of Western juniper in the region can be dated to between 4,800 and 6,600 

years ago (Mehringer and Wigand 1984, Bedwell 1973, and Wigand 1987).  These dates have 

been established by studying leaves, twigs, and seeds from pack rat middens found in caves, and 

pollen from pond and lake sediment cores. Throughout the past 5,000 to 6,000 years prior to 

settlement, Western juniper in the Analysis Area expanded and contracted mostly due to changes 

in the climate (Miller et al. 2005). Scientific literature, relict juniper woodlands, tree ring data, 

down and dead trees and stumps, and historic surveys support the view of the pre-settlement 

distribution of Western juniper stands as being confined to rocky ridges, scattered in micro-sites 

on low sagebrush flats, and on soils where fine fuels were too low to carry fire (Burkhardt and 

Tisdale 1976, Vasek and Thorne 1977, Holmes et al. 1986, Miller and Rose 1995, Waichler et al. 

2001). As in Idaho, on the Modoc Plateau, pre-settlement Western juniper stands occurred on sites 

that had soil too shallow for pine and fir, but productive enough for juniper to out-compete 

sagebrush and develop into juniper stands which would survive all but major wildfires (Miller et 

al. 2008). 

During the past 100 to 150 years, the density of Western juniper in the Focus Area has 

increased dramatically.  The historic expansion of Western juniper over the last 150 years has 

been documented by many scientific studies (Miller and Wigand 1994, Knapp et al.  2001, Miller 

and Tausch 2001) including some that have documented the expansion within the Focus Area of 

this project. In a recent study of Western juniper in southeastern Oregon and southwestern Idaho, 

Johnson (2005) found that about 95% of western juniper trees have been established since 1850. 
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The increase in density of Western juniper in the Focus Area is part of the expansion of 

juniper woodlands throughout the Intermountain west (Burkhardt and Tisdale 1976, Coppedge et 

al. 2001, Cottam and Stewart 1940, Gedney et al. 1999, Miller and Rose 1995, 1999, O’Brien and 

Woudenberg 1999, Soulé and Knapp 1999, Soulé et al. 2004). These studies and others have 

concluded that the increasing density of Western juniper over time was primarily due to the initial 

severe domestic livestock grazing and the modification of the fire regime in the sage steppe 

ecosystem combined with warmer and wetter climatic conditions.  The results of those factors can 

be seen in numerous places throughout the Focus Area such as the XL Ranch example (Figures 8 

and 9). 

Although western juniper can survive for 1,000 years or longer (Sowder and Mowat 1965), 

Miller et al. (2001) estimated 10 percent or less of today’s juniper woodlands are comprised of 

trees that were established prior to 1860. In comparing two FS surveys conducted during 1938 

and 1988 across eastern Oregon, Gedney et al. (1999) reported a 600 percent increase in density 

and area during the 50-year period. 

Modification of fire regimes in the Focus Area has occurred because of two major human 

influences; domestic livestock grazing and wildfire suppression.  Domestic grazing began in the 

late 1800’s and increased during the first half of the 1900s (Pit River Watershed Alliance 2005).  

Domestic grazing altered the fire regime by reducing the fine fuels that carried frequent fires in 

the mountain big sagebrush communities.  Studies have documented that fire regimes changed 

around 1900 (McKelvey and Busse 1996, Riegel et al. 2006). Several studies have concluded 

that there were significant declines in fires since the late 1800s in mountain big sagebrush 

communities in the Intermountain West (Miller and Tausch 2001).  Additional studies have found 

that the decline in fires in the mountain big sagebrush communities occurred with and has a 

relationship to the early expansion of Western juniper in the late 1800s (Miller and Rose 1999, 

and Miller et al. 2001). 

There are important resource concerns regarding the increase in juniper density. These 

concerns include; increased soil erosion due to lack of ground cover, decreased species diversity 

due to reduced amount of sagebrush, grasses and forbs, corresponding reductions in wildlife 

habitat suitability, and increased fire hazard. These concerns are addressed in the specialist reports 

for those specific technical areas created for the Sage Steppe Ecosystem Restoration Strategy. 
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Figure 7. The North Fork of the Pit River and eastern Devil�s Garden Rim on the 
XL Ranch in 1906.1 

Figure 8. The North Fork of the Pit River and eastern Devil�s Garden Rim on the 
XL Ranch in 2007. 

Modoc National Forest History Archive – Historic Photo Collection:  Archive Photo # 62552 
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3.1 Historical Data Sources 
The scientific literature provides support for the mosaic view of the sage steppe ecosystem 

within the Focus Area that is described above and how Western juniper has dramatically 

increased in density.  Additional information was used to further define the changes of the 

ecosystem within the Focus Area.  Several different data sources were used to estimate the range 

and extent of juniper in the Focus Area in 1870.  Three main data sources were used to define the 

extent of juniper before changes in the fire regime altered the sage steppe ecosystem.  They are: 

1.	 	 The Second Biennial Report of the California State Board of Forestry for the Years 1887-88 

to Governor R.W. Waterman (BIR). 

2.	 	 U.S. General Land Office “Original Exterior Subdivisional Rectangular Surveys” (GLO). 

3.	 	 A set of 1946 black and white aerial photographs on file at the Modoc National Forest 

Supervisor’s Office. 

One important source of historical information on juniper distribution is the “Second Biennial 

Report of the California State Board of Forestry for the Years 1887-88 to Governor R.W. 

Waterman” (referred to as the BIR).  The BIR was published in Sacramento, by the California 

State Office in 1888.  The BIR contains text and maps describing forest resources for twelve 

northern California counties, including Modoc County. The primary focus of the BIR was pines 

of the Pacific slope, however, the maps also included other tree species including juniper. The 

legend for Modoc County includes indication of large areas of “Scattering Juniper”.  This Modoc 

County map was digitized by the Modoc National Forest, and for Modoc County approximately 

360,000 acres were represented as “Scattering Juniper”.  In reviewing this map, the sites which 

were two shallow for pine and fir, but were sufficiently productive for juniper stands to take over 

from sagebrush were evident in the 1887-88 map, and are confirmed by current silvicultural 

information (A. Mileck pers. comm.). 

On the 1887-88 Modoc County map, the portion of the Focus Area that is dominated by low 

sage did not show occurrence of juniper.  However, there are scattered juniper trees in those areas 

that are more than 130 years of age, and therefore existed pre-settlement.  There is no information 

available why these areas of scattered individual trees were not mapped, however, they likely did 

not contribute sufficiently to the purpose of the BIR, which was California’s forest resources, and 

focused primarily on pine. 

A second important source of historical juniper information is the U.S. General Land Office 

“Original Exterior Subdivisional Rectangular Surveys” (referred to as the GLO).  Surveys were 

conducted for Modoc County by the General Land Office between 1867 and 1880.  Original 

editions of the survey maps which cover the Modoc National Forest are on file at the Modoc 

National Forest Supervisor’s Office.  Given the lack of information on juniper in the 

predominantly low sage portion of the Focus Area in the BIR, the GLO Survey maps covering 

those low sage areas in Modoc National Forest were systematically reviewed for indications of 

juniper and sagebrush vegetation in those areas.  A map was created by transferring GLO survey 
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data containing information derived from juniper occurrence taken from the Modoc National 

Forest GLO surveys to a project map by hand (see Administrative Record).  The result of a 

systematic review of the GLO survey maps is that scattered juniper did occur through the low 

sage portions of the Focus Area on the Modoc National Forest in the pre-settlement landscape. 

A third important source of historical information is a set of 1946 black and white aerial 

photographs on file at the Modoc National Forest Supervisor’s Office.  A subset of these images 

were chosen by random sampling in the Focus Area on the Modoc National Forest and compared 

to 1998 aerial photography.  The photo comparison provides information on the change in juniper 

density on the sample points between 1946 and 1998.  The photo comparison also provides 

positive information about juniper trees that were present in 1870, because if a large tree was 

present in 1946, it was present approximately 70 years earlier in 1870. 

3.2 Historical Data Analysis 
Using the information from all three historical sources, it is apparent that in 1870 juniper 

occurred in stands or as individual trees throughout the Focus Area.  A comparison of the 1946 

aerial photographs with the 1998 aerial photographs was completed to confirm the research 

presented in Section 3 regarding the increase in density of juniper throughout the Focus Area. 

Methodology 
The 1946 and 1998 aerial photographs were compared to determine how the distribution and 

density of juniper has changed in the Focus Area in the past 50+ years. These comparisons were 

accomplished using the following methodology.  The Modoc National Forest Focus Area was 

stratified into quarters. Using this stratification, a random sampling algorithm was used to 

identify five hundred random points in the Focus Area.  All of the five hundred randomly selected 

points that fell inside the boundaries of two areas of interest inside the Focus Area were then 

matched to the nearest photo point identified on the 1946 flight maps.  The two areas of interest 

identified for this comparison were the “Scattering Juniper” polygons from the BIR and the 

predominantly low sage areas reviewed on the GLO. Within these two areas of interest random 

points were discarded if the random point, or its corresponding photo point, fell into non-National 

Forest ownerships or lakes or reservoirs. In addition, one point was eliminated due to poor quality 

of the 1946 photo. 

The random points remaining were numbered and a subset for analysis randomly chosen by a 

blind drawing. The number chosen was proportional to the land area included in either the BIR 

or GLO area. The 1946 aerial photos linked to these points were scanned, resolution adjusted to 

match the 1 meter resolution of the 1998 USGS Digital Ortho Quarter Quad images and a point 

on the photo chosen as the center of a 640 acre square.  This square mile sample was then located 

on the 1998 imagery and the matching 640 acres from the 1998 image extracted. 

Juniper trees were identified on each of the samples and crown cover measured on the acre 

surrounding every 1 square meter in the 640 acres using a moving window. These categories were 
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overlaid so that there were no physically overlapping acres and that every point was within a 

single classified acre. These values were grouped into cover classes by broad ecological impact as 

below: 

1. Less than 1 percent crown cover (<1 percent) 

2. 1 to less than 6 percent crown cover (1 to <6 percent) 

3. 6 to less than 21 percent crown cover (6 to <21 percent) 

4. 21 percent and greater (�21 percent) 

Two of the twelve sites, BIR_28 and GLO_18, were examined in more detail because on 

those two 640 acre sites the area of �21 percent juniper cover did not appear to change between 

1946 and 1998. BIR_28 is a unusually arid low sage site and it appears that virtually all of the 

micro-sites that would allow juniper trees to grow were already occupied in 1946, thus virtually 

no change in juniper density on the 640 acres in the ensuing 50+ years.  On GLO_18 the 640 

acres included a portion of dense juniper that underwent a juniper removal treatment conducted 

by the US Forest Service in the 1969. Also, between 1946 and 1998 other areas of the site 

experienced removal of individual large juniper trees, likely for firewood or fence posts.  

However, on other areas of the site, juniper density increased similar to other comparison sites.  

Therefore, GLO_18 showed little change in the number of acres with �21 percent juniper cover 

between 1946 and 1998 because the juniper that was removed in one portion of the 640 acres was 

compensated for by the juniper that increased in other portions of the 640 acres.  

Sites BIR_28 and GLO_18 were excluded from further statistical analysis due to the unique 

ecological conditions present at BIR_28 and the juniper removal treatments at GLO_18. The 

remaining 10 sites were used to analyze the changes in juniper density between 1946 and 1998 in 

the Focus Area.  

Results 
The results of the juniper canopy cover analysis for the 10 randomly selected matched pairs 

of 1946 and 1998 aerial photo sites shows that the most dramatic change occurred in the �21 

percent canopy class. That class increased in area between 1.5 to 5.6 times between 1946 and 

1998. The area of the dense juniper (�21 percent canopy class) increased an average of more than 

3 times from 1946 to 1998. The results for each site, including the two sites excluded from 

analysis, are presented in Appendix A. These results support the research that juniper has 

increased dramatically in density throughout the sage steppe ecosystem. Figures 9 and 10 display 

the differences of juniper density between 1946 and 1998 on site BIR_04. The complete set of 

1946 and 1998 aerial photographs used for this analysis are in the Sage Steppe Ecosystem 

Restoration EIS Administrative Record. 

The results of the juniper canopy analysis are consistent with the results of other recent 

studies in the Western US. In a recent study of Western juniper in southeastern Oregon and 

southwestern Idaho, Johnson (2005) found that about 95 percent of Western juniper trees have 
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been established since 1850. Miller et al. (2008) found that current area occupied by juniper 

increased between 140 to 625 percent since 1860. 

4. JUNIPER COMPONENT ANALYSIS 

The focus of the sage steppe ecosystem restoration is to reduce the dense juniper, increase 

sagebrush and grassland, prevent further large-scale increases in juniper, and maintain the 

diversity of the sage steppe ecosystem. The juniper woodland component of the sage steppe 

mosaic in the Focus Area needs to be determined before a landscape vision can be formulated. 

The Sage Steppe Ecosystem Restoration EIS Notice of Intent (NOI) displayed in the 

Methodologies table; 

“Protection--Areas of naturally occurring juniper would be protected from disturbance” 

The total for those areas was listed as 198,000 acres. During the process of completing the 

analysis for this project, the understanding of the ecological functioning of the sage steppe 

ecosystem in relation to juniper density in the Focus Area was refined. The refined understanding 

does not define “naturally occurring juniper” areas. 

The ecological picture of the pre-European landscape is of a dynamic mosaic of big 

sagebrush, low sagebrush, grasslands and juniper stands and in many cases, combinations of 

these. These vegetation types likely existed in a variety of age classes and a variety of sizes and 

configurations. This type of mosaic was formed and maintained by wildfires and other natural 

disturbances. Juniper can grow in many places throughout the Focus Area, but was eliminated or 

kept at low density in many of those areas by fire. Using this view of the landscape, it is not 

appropriate to define site-specific areas on a map as “naturally occurring juniper” because they 

are not static on the landscape, but part of a dynamic mosaic. 

We have a good understanding of the ecological conditions in the 1870’s based upon 

historical accounts such as the GLO and BIR data. We also have a picture of the dynamic 

landscape mosaic that existed then and how it has changed since then.  The factors affecting the 

landscape today that have changed since the 1870s include a likely warmer climate (CEC 2006 

and IPPC 2007). The relative sizes and arrangement of the sage steppe ecosystem components in 

the 1870s fits within our current understanding of the dynamic landscape mosaic. That dynamic 

landscape mosaic contained more vegetative and biological diversity than the same ecosystem 

provides today. The restoration approach of the Sage Steppe Ecosystem Restoration Strategy has 

been designed to restore that dynamic landscape mosaic and increase the biodiversity of the sage 

steppe ecosystem. Increasing biodiversity would also create a more resilient ecosystem that 

would be more able to adapt to future climate changes (USDA Forest Service 2007). 
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Figure 9. Juniper Density in 1946 at Site BIR_04 
 

Figure 10. Juniper Density in 1998 at Site BIR_04
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As detailed in this report, the landscape mosaic in the 1870s had a smaller juniper woodland 

component. The size of the juniper woodland component that should be retained for this 

landscape mosaic was developed using the historical data sources identified in Section 3.1.  

The 1887 maps are the best piece of evidence that defines the area of juniper within the Focus 

Area. The 1887 maps identified 360,000 acres of “scattering juniper” within the Focus Area 

within Modoc County. The juniper canopy information that we have for the “scattering juniper” 

area on the 1887 maps is from 1998 and 2000 aerial photographs. Western juniper at a canopy 

cover great enough to be identified in the 1998 and 2000 aerial photographs within the “scattering 

juniper” area on the 1887 maps totals 183,000 acres (Table 3). It is important to note that there 

may have been some isolated juniper trees outside of the “scattering juniper” area in 1887. 

Table 3. Western Juniper in 1998 and 2000 by Canopy Cover within the 1887 
Juniper Area5 

Western juniper Acres within the 1887 Percentage within  
canopy cover “scattering juniper” the 1887 

(%) area “scattering juniper” 
area 

1-5 

6-20 

>20 

Total 

66,600 

74,700 

41,700 

183,000 

19% 

21% 

12% 

51% 

The juniper canopy cover within the 1887-mapped area was likely significantly denser in 

1998 and 2000 than it was in 1887, based upon the analysis presented in Section 3.2. The 183,000 

acres of identified juniper within the 1887 “scattering juniper” area provides an estimate of the 

number of acres at that point in time for the juniper woodland component of the dynamic 

landscape mosaic within the Focus Area.  

One of the main ecological concerns is to make sure that the components of the landscape 

mosaic are created or maintained through the proposed restoration project. The analysis presented 

in Section 3.2 points to the dense (�21 percent juniper canopy) juniper as the major difference in 

the sage steppe ecosystem. However, the first step in understanding the ecological outcomes of 

the restoration treatments is to evaluate if enough of the less dense juniper would remain 

 Based upon juniper density from 1998 and 2000 aerial photographs. The total area of the 1887 “scattering 

juniper” areas is 360,000 acres. The numbers presented in this table show only the juniper canopy cover 

where it is present within the 360,000 acres. 
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following the restoration treatments. There are several factors that combine to provide for the less 

dense juniper component of the landscape mosaic following restoration treatments. They are; 

1.	 	 The measure for protection of old juniper trees would result in areas of scattered juniper and 

some juniper woodlands following restoration treatment. The old trees occur as isolated trees 

or groups of several trees in some locations. The ability to burn or mechanically treat between 

the old trees may be limited by logistics or economics. Therefore, leaving old growth trees 

would require that some juniper woodlands be retained. Old trees would be expected to occur 

throughout the 360,000 acres of “scattering juniper” identified in 1887 and other places 

throughout the Focus Area. Even if juniper woodlands would not be retained de facto through 

the old tree measure, the areas that contain old growth trees would provide ecological 

function to juniper dependent species such as nesting strata for Swainson’s hawks and other 

raptors. 

2.	 	 There would be some additional increases in density of juniper throughout the Focus Area 

and portions of the Analysis Area. It is not known whether the increases in density have or 

will be episodic or more linear, but in the 30-50 years addressed in this EIS, some additional 

increases in juniper density would be expected. The 50+ year period from 1946 to 1998 

would be an indication of the increases in juniper that can be expected in the next 50 years. 

Therefore, in the areas that would not receive restoration treatment, some of the 1-5 percent 

juniper canopy class would move into the 6-20 percent canopy class. Also, areas that are 

treated early in the restoration project would experience some increase in juniper density over 

the 40-50 time period. 

3.	 	 Table 4 shows the breakdown of the cumulative 1,830,900 acres of total restoration treatment 

for the Proposed Action (Alternative B). The total area of juniper within the Focus Area is 

2,178,800 acres, which leaves 347,900 acres of juniper in the Focus Area not proposed for 

restoration treatment. Some of that (37,000 acres) is on steep slopes. All but 6,100 acres of 

the remainder is on private lands. The vast majority (304,800 acres) is < 20 percent canopy 

cover and greater than � mile from roads. Based upon discussions with private landowners, 

these lands would be unlikely to be treated.  

In order to maintain the landscape mosaic, the amount of dense juniper needed across the 

Focus Area needs to be determined. As mentioned above, the best information that is available is 

that about 41,700 acres of dense juniper (�21 percent juniper canopy) were present within the 

1887 “scattering juniper” area in 1998 and 2000. The analysis completed on the 1946 and 

1998/2000 aerial photographs shows that the dense juniper was present at an average of 3 times 

the area in 1998/2000 compared to 1946. A conservative estimate (likely an overestimate) of 

dense juniper that were present in 1887 would be � of the dense juniper present in 1998/2000, or 

20,900 acres over an area of 360,000 acres. If approximately 6 percent of the area is composed of 
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dense juniper, that landscape component would fit into our landscape vision of the sage steppe 

ecosystem for the Focus Area.  

Therefore it appears that the landscape providing a diverse mosaic will contain approximately 

6 percent dense juniper woodlands. For the Focus Area, The restoration treatments on USFS and 

BLM lands total 1,254,200 acres and therefore maintaining 6 percent of dense juniper would 

amount to 75,300 acres within the Focus Area. For all restoration treatments on private and other 

federal lands, 110,000 acres (109,854 acres rounded up), of dense juniper throughout the 

1,830,900 acres of cumulative restoration treatment (Table 4) would be needed. The Sage Steppe 

Ecosystem Restoration EIS is a decision for the US Forest Service and BLM only. 

Table 4. Cumulative Restoration Treatment by Ownership Category  

Ownership category Restoration treatment 
area (acres) 

Restoration Treatment on USFS and BLM lands 

Restoration Treatment on Other Federal lands 

Restoration Treatment on Private lands 

Total Restoration Treatment 

1,254,200 

34,200 

542,500 

1,830,900 

The 75,300 acres of dense juniper across the Focus Area could be achieved within the design 

of the alternatives. The following three factors would contribute most, if not all, of the dense 

juniper needed within the Focus Area. 

1.	 	 The areas on greater than 30 percent slopes would not be mechanically harvested and those 

steeper areas with greater than 20 percent juniper canopy cover would not sustain a 

prescribed fire, therefore those areas would remain as dense juniper stands. The total is 

estimated to be 37,000 acres. 

2.	 	 The isolated juniper treatment areas (>1 mile from existing roads) slated for mechanical 

treatment would have a low probability of being treated. These areas total 81,600 acres on 

National Forest and BLM lands. 

3.	 	 Another 6,100 acres of dense juniper on National Forest and BLM managed lands would not 

be treated for a variety of reasons (see number 3 in previous list). 

The total for the areas identified above is 124,700 acres, which is substantially more than the 

75,300 acres needed to meet the 6 percent dense juniper woodland component. Therefore, the 

amount of dense juniper appears to be attainable within the framework of the Proposed Action 
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and alternatives. The isolated juniper areas are part of the proposed restoration treatment. If these 

areas are treated, then other areas would be needed for the dense juniper within the restoration 

treatment areas. Those areas would be determined through site-specific NEPA compliance work.  

5. SAGE STEPPE ECOSYSTEM LANDSCAPE VISION 

The analysis presented in this report quantifies some of key aspects of the landscape vision 

for the Sage Steppe Ecosystem Restoration Project’s Focus Area. The most important one being 

that restoration treatment areas need to maintain 6 percent of those areas in dense juniper in order 

to meet the dynamic landscape mosaic that has been described.  

The major difference between the existing condition and the landscape vision would be the 

significant reduction in the area of dense Western juniper stands in the Focus Area. Western 

juniper stands would be confined to rocky areas with shallow soils that would not support fires 

and where site conditions were such that the juniper was not out-competed by pine and fir trees. 

The other Western juniper component of the ecosystem would be scattered large trees within the 

sage steppe ecosystem. Where Western juniper occurs as scattered trees within the sagebrush 

steppe ecosystem, wildlife habitat values are generally increased (Miller et al. 2005). 

The Focus Area would be comprised mostly of sagebrush with additional areas of low sage 

and grasslands. There would be a relatively even distribution of age classes of sagebrush through 

the ecosystem due to periodic fires that kill sagebrush in a mosaic pattern. Areas that have 

recently burned would be present as grasslands but would compromise less than 10 percent of the 

sagebrush areas. Low sage would have mostly older age classes. The sagebrush areas would have 

scattered Western juniper. These trees would be mostly old, large junipers that have and can 

survive frequent fires due to their location on rocky areas or lower productivity soils that limit 

fuels buildup. This ecosystem would also have invasive species, such as cheatgrass, present as 

only a minor component and would be maintained at low levels through natural disturbance 

regimes and competition from native plants. Aspen would be present in stands that would have a 

variety of age classes due to more frequent fires. The fires would remove Western juniper as a 

component of aspen stands. 
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APPENDIX A 

COMPARATIVE ANALYSIS OF 1946 AND 1998/2000 AERIAL 

PHOTOGRAPHS 

Note: The complete set of 1946 and 1998 aerial photographs used for this analysis are in the Sage 

Steppe Ecosystem Restoration EIS Administrative Record. 
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Table A1. Juniper comparison between 1946 and 1998/2000 for Site BIR_03 

Juniper canopy 1998 percentage 
classes 1946 acres 1946 1998 acres 1998 of 1946 

<1% 275.4 43% 2.5 0% 0.9% 

1 to <6% 169.2 26% 118.6 19% 70.1% 

6 to <21% 107.5 17% 314.5 49% 292.6% 

>=21% 88.1 14% 204.5 32% 232.2% 

Figure A1. Juniper comparison between 1946 and 1998/2000 for Site BIR_03
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Table A2. Juniper comparison between 1946 and 1998/2000 for Site BIR_04 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 5.8 1% 0.1 0% 1.7% 

1 to <6% 97.3 15% 18.3 3% 18.8% 

6 to <21% 316.1 49% 77.4 12% 24.5% 

>=21% 220.9 35% 544.3 85% 246.4% 

Figure A2. Juniper comparison between 1946 and 1998/2000 for Site BIR_04
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Table A3. Juniper comparison between 1946 and 1998/2000 for Site BIR_12 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 249 39% 66.6 10% 26.7% 

1 to <6% 290.2 45% 361 56% 124.4% 

6 to <21% 63.5 10% 152.1 24% 239.5% 

>=21% 37.4 6% 60.4 9% 161.5% 

Figure A3. Juniper comparison between 1946 and 1998/2000 for Site BIR_12
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Table A4. Juniper comparison between 1946 and 1998/2000 for Site BIR_26 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 35.1 5% 0.3 0% 0.9% 

1 to <6% 294.6 46% 12.5 2% 4.2% 

6 to <21% 269.2 42% 396.6 62% 147.3% 

>=21% 41.2 6% 230.8 36% 560.1% 

Figure A4. Juniper comparison between 1946 and 1998/2000 for Site BIR_26
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Table A5. Juniper comparison between 1946 and 1998/2000 for Site BIR_28 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 57.8 9% 39.3 6% 68.0% 

1 to <6% 108.2 17% 125 20% 115.5% 

6 to <21% 289.3 45% 294.1 46% 101.7% 

>=21% 184.8 29% 181.7 28% 98.3% 

Figure A5. Juniper comparison between 1946 and 1998/2000 for Site BIR_28 

Note - This site examined in more detail because the area of �21% juniper cover did not appear to change 

between 1946 and 1998. BIR_28 is a low sage site and it appears that virtually all of the micro-sites that 

would allow juniper trees to grow were already occupied in 1946, thus virtually no change in juniper 

density on the 640 acres in the ensuing 50+ years. This site was not included in the analysis in Section 3.2. 

Appendix B Page A-5 



 

 

      

      

      

      

      

 

 

 

 

 

 

-- l-::I--
I -••-J-

'K

'K

K

K ... ,.... 11CI<21...
_..

......_-

Sage Steppe Ecosystem Restoration Strategy Ecology Report 

Table A6. Juniper comparison between 1946 and 1998/2000 for Site GLO_06 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 289.3 45% 100.6 16% 34.8% 

1 to <6% 253 40% 285 45% 112.7% 

6 to <21% 86.8 14% 206.6 32% 238.1% 

>=21% 11.1 2% 48 7% 432.5% 

Figure A6. Juniper comparison between 1946 and 1998/2000 for Site GLO_06
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Table A7. Juniper comparison between 1946 and 1998/2000 for Site GLO_12 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 24.2 4% 6.2 1% 25.6% 

1 to <6% 157.6 25% 49.3 8% 31.3% 

6 to <21% 337.6 53% 252.7 39% 74.9% 

>=21% 120.8 19% 332 52% 274.9% 

Figure A7. Juniper comparison between 1946 and 1998/2000 for Site GLO_12
 

Appendix B Page A-7 



 

 

      

      

      

      

      

 

 

 

 

----
!-•J---
.~

~ ." 110"" 110<21........._-

Sage Steppe Ecosystem Restoration Strategy Ecology Report 

Table A8. Juniper comparison between 1946 and 1998/2000 for Site GLO_17 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 0.7 0% 0 0% 0.0% 

1 to <6% 49.8 8% 1.1 0% 2.2% 

6 to <21% 245.6 38% 94.2 15% 38.4% 

>=21% 344 54% 544.8 85% 158.4% 

Figure A8. Juniper comparison between 1946 and 1998/2000 for Site GLO_17
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Table A9. Juniper comparison between 1946 and 1998/2000 for Site GLO_18 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 33.2 5% 14.9 2% 44.9% 

1 to <6% 177.4 28% 139.3 22% 78.5% 

6 to <21% 276.7 43% 299.1 47% 108.1% 

>=21% 152.8 24% 186.8 29% 122.3% 

Figure A9. Juniper comparison between 1946 and 1998/2000 for Site GLO_18 

Note - This site examined in more detail because the area of �21% juniper cover did not appear to change 

between 1946 and 1998. Site GLO_18 included a portion of dense juniper that underwent a juniper removal 

treatment conducted by the US Forest Service in the 1969.  Also, between 1946 and 1998 other areas of the 

site experienced removal of individual large juniper trees, likely for firewood or fence posts.  However, on 

other areas of the site, juniper density increased similar to other comparison sites.  Therefore, GLO_18 

showed little change in the number of acres with �21% juniper cover between 1946 and 1998 because the 

juniper that was removed in one portion of the 640 acres was compensated for by the juniper that increased 

in other portions of the 640 acres. This site was not included in the analysis in Section 3.2. 
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Table A10. Juniper comparison between 1946 and 1998/2000 for Site GLO_22 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 53.8 8% 2 0% 3.7% 

1 to <6% 166 26% 68.5 11% 41.3% 

6 to <21% 267 42% 253 40% 94.8% 

>=21% 153.3 24% 316.7 49% 206.6% 

Figure A10. Juniper comparison between 1946 and 1998/2000 for Site GLO_22
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Table A11. Juniper comparison between 1946 and 1998/2000 for Site GLO_24 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 11 2% 1.6 0% 14.5% 

1 to <6% 117.9 18% 15.9 2% 13.5% 

6 to <21% 434.2 68% 314.1 49% 72.4% 

>=21% 77 12% 308.5 48% 400.7% 

Figure A11. Juniper comparison between 1946 and 1998/2000 for Site GLO_24 
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Table A12. Juniper comparison between 1946 and 1998/2000 for Site GLO_28 

1998 
Juniper canopy percentage of 

classes 1946 acres 1946 1998 acres 1998 1946 

<1% 18.6 3% 1.4 0% 7.5% 

1 to <6% 213.7 33% 27 4% 12.6% 

6 to <21% 315.8 49% 286.5 45% 90.7% 

>=21% 92 14% 325.2 51% 353.5% 

Figure A12. Juniper comparison between 1946 and 1998/2000 for Site GLO_28
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 

activities on the basis of race, color, national origin, age, disability, and where applicable, sex, 

marital status, familial status, parental status, religion, sexual orientation, genetic information, 

political beliefs, reprisal, or because all or part of an individual’s income is derived from any 

public assistance program. (Not all prohibited bases apply to all programs.)  

Persons with disabilities who require alternative means for communication of program 

information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at 

(202) 720-2600 (voice and TDD). To file a complaint of discrimination, write USDA, Director, 

Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410, or call 

(800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 

employer. 
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